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1.

Anmimals arc on the run. Plunts are
migrating too. The Eanh’s creatures,
save [or one spicies, do not have ther-
mostats in their living rooms that they
cin adjust for an optimum environ-
ment. Anmyals and plants are adapted
0 specific elimate zanes, and they gan
survive only when they are in those
zones. Indeed, scientists often define
climate zones by the vegetution and
animal itz that they support. Garden-
ers and bird waichers are well aware of
this, and their handbooks contain
maps of the zones in which a tree ar
flower can survive and the range of
each bird species

Those maps will have 1o beredrnwn

Most people, mamly aware of lorger
day-to-day fluctuations in the wea-
ther, barely notice that climate. the av-
erage weather, s changing. In the
19805 1 started (o use colored dice that
I hoped would help people understand
global warming &1 an cariy stage. Of
the six sides of the dice only two sides
were red, of lit, representing the
prabability of having an unusually
warm season durmg the years belween
1951 and 1980, By the first decade of
the twenty-first century, four
weore red. Just such an incréase in the
frequency ol unusually warm scasons,
in fact, has occurred. Bul most people

who have other things on their
minds and can use thermpstats—have
taken littie notice

Animaks have no cholce, since their
survivid is at stake. Recently after ap-
peanng on television to discuss chimaie
change, 1 received an g-mall from a
man in northeasi Arkansas: “I enjoyed
your report on Sixdy Minuies and com-
moend your strength. 1 would ke to
tell you of an observation | have made,
[t is the armadilio. I had not seen onc
of these amimals my entire life, until
the lnst tess years. T drive the same
torty-mile top on the same road every
dey and have slowly watched these
critters advance further north every
year and they are not stopping. Every
yeur they move several miles.”

Armadillos appear to be prenty tough,
Their mobility suggests that they have
n pood chance to keep up with the
movement of their climate 2one, and
to be ane of the surviving specics. Of
course, as they reach the city limits of
St. Louis and Chicago, they may nit
be welcome. And their ingenuity may
be taxed as they seck wavs to ford
rivers and multiple-lane highways

sides

P. arc greate ;

ublems are greater for gther spe-
cies, as Tim Flannery, a well-known
Australian mammalogiit and conser-
valiomsL, makes clear iy The Weather

Makers, Ecosystems arc baved on in-
terdependencies — botween, for exam-
ple, flower and pollinator, hunter and
hunted, gravers and plant life —so the
less mohile species have an impact on
the survival of others. Of course cli-
mite fluciuated im the pdast, vet species
adapted and fourished, But now the
rate of climate change dnven by human
netivity s reachuing a level thoat dwarfs
natural rates of change. And buarriers
created by human bemgs, such as
urbun sprawl and homogeneous agn
cultura! fields, block meny migration
routes. If climate change 15 oo great,
nalural barriers, such as coasthnes,
spell doom for some sp

Studies of mone than one thousand
ccies of plants, animals, and insécls,

including burterfly ranges charted by
members of the pablic, found an aver-
nge migeation rate wwargd the North
and South Poles of abomt four miles
pet decade in the second half of the
twenlieth. contury. That is not [ast
enoupgh. During the past thirty years
the lines marking the regions in which
o given average lemperature prevails
(“wotherms™) have been moving pole-
wird at a rate of about thirty-five
miles per decade. That is the size of a
county in lowa. Ench decade the range
of a given species is moving oné row of
counties oo thward.

As long as the (e movement of
wotherms toward the pales 15 much
smaller than the size of the hab
the ranges in which the animals
live, the effect on species is limited
But now the movement is inexorably
toward the poles and totals maore
than a hundred miles over the past
severnl docades. If emissions of grieen-
house gases continue to increase at the
current nite—"“business a5 usunl”
then the rate of sotherm movement
will douhble in this century to &t leust
sevenly miles per decade. it we con-
unue on thas path, a large [raction of
the species on Earth, as many as 50

iial, or

percent or more, may hocome exunct

The species most at risk are those in
polar climntes and the bwlogically di
verse slopes of alpine regions, Polar
animals, in effect, will be pushed off
the planet Alpine species will be
pushed towurd higher albitedes, and
toward smaller, rockier arcas wilh
thinner mir; thux, in efifect, they will
also be pushed off the planet. A [ew
such species, such as poliar bears, no
doubt will be “rescued™ by human be
s, but survival in 2008 or managed
ammal reserves will be small consola
tion 10 bears or nature lovers

]n the Earth's history, during periods
when average global temperniures in
creased by bs much as len degrees
Fuhrenheit, there have been several
"maws  oxlingnons,” when berween
S0 und ) percent of the specied on
Earth disappeared forever. In each
case, life survived and new species de
veloped over hundreds of thousands
af years, The most recent of these
mass extinclions defines the boundary,
55 million years ago, between the Pa-
leocene and Eocene epochs. The evo-
lutionary turmoil associaled with that
climate change gave rise o 3 host of
modern mammals, from rodents to
primstes, whi appear m  fossil
records for the fint time in the early
Eocene

If human bemngs [ollow a business-
as-usual course, continwing to explon
tossil fuel resources without reducing
carbon emissions or capturing and se
Juestaring them before they warm the
atmosphere, the eventoal effects on
climate and life may be comparable 1o
those al the time of mass extinctions
Life will survive, but it will do w0 on a
transformed planet. For all foresce-
able human generations, it will be a
lar more desolate world than the one
in whivh civilization developed and
flourished during the past several
thousand vears
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The greatest threat of climate change
for human bemgs. | belicve, lies in the
pulential destabilization of the mas-
sive dee sheets in Greenland and
Antarctica. As with the extinction of
species, the disintegration of jce sheets
Is irreversible for practical purposes,
Our children, grandchildren, and many
more gencrations will bear the conse-
quences of choices that we make in the
next few years .

The level of the sea throughout 1he
globe is a reflection primurily of changes
i the volume of ice sheets and thus of
changes of global lemperature. When
the planet cools, ice sheoty grow on
comtinents and the sy level falls. Con-
versely, when the Earth warms, ice
melis and the sen level rises, In Field
Naotes from a Catastrophe, Elizabeth
Kalbert reports on the work of re-
scurchers trying 1o understand the ue-
celeration of melting, and in his new
book and m An Inconvenient Truth,
Al Gore graphically illustrales possi-
ble cffects of & rising ses level on
Florida and other locations.

Ice sheets waxed und waned as the
Earth cooled and warmed over the
past 500,000 years. During the coldest
ice ages, the Esrth’s average lempera-
ture was sboul ten degrees Fahrenheit
colder thun toduy. So much water was
locked in the largest jce sheet, more
thian & mile thick and covering moyt
of Canads and northemn parts of the
United States, that the sea lovel was
400 feet lower than today. The warm-
est nterglacial periods were about
two degrees Fahrenheit warmer than
today ond the sca level was us much
assixteen feel higher,

Furure rise in the sea level will de-
pend, dramatically. on the ipcresse
in greenhouse gases, which will largely
determine the amount of global wirm-
ing. As described in the books under
review, sunlight enters the atmosphere
and warms the Earth, and then s sent
back into space as heat radiatton.
Gireenhouse gases trap this heat in
the atmosphere and thereby warm the
Earth’s surface as we are warmed when
blankets ure piled on our bed. Carbon
dioxide {(C0,), produced mainly by
burning fossil fuels {conl. oil, and gus),
is the most important greenbouse gas
made by humin beings. Methune
(CH,), which is “natural gas” that es-
capes to the atmosphere from coal
mines, oil wells, rice paddies, lundtills,
and animul (eedlots, is also an impor-
lant greenhouse gas. Other significant
WHrming agents are ground-level ozone
and black soot, which srise mainly from
incomplete combustion of fossl fuely
und biofuels.

In order 1o arrive at an cffective pol-
i€y we can project two different sce-
narios concerning climate change. In
the business-as-usual scenario, snnual
¢missions of €O, continue to increase
at the current rate for at Jeast fifty
years, as do non-C(), warming agents
inchiding methane. czone, and black
sool. Io the aliernutive scenario, €O,
emissions level off this decade, slowly
decline for a fow decades, and by mid-
ceniury decrease rapidly, aided ‘hy
new lechnologies,

The business-as-usual scenario yiolds
an increase of about five degrees Fah-
renbielt of global warming during this
century, while the altermative scenario
yields an morease of fess than two dis-
grees Fahrenheit duting the same pe-
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riod. Warming can be predicted accu-
rately bused an knowledge of how Eurth
responded to similar levels of green-
house gases in the past. (By drilling
into glaciers to analyze air bubbles
trapped under lavers of snow. scien-
tists can measure the levels of cuch gas
in the atmosphere hundreds of thou-
sands of years ago. By comparnng the
concentrutions of different wotopes
ol oxygen in these air bubhles, they
can medsure (he sverage temperature
of pust centurics.] Climate models by
themselves yvield similar answers. How-
ever, the evidence from the Earth's
history provides u more precise und
sensitive measure, and we know that
the real world accurstely included the
effects of all fecdback processes. such
as changes of clouds and water vapor,
that huve an effect an lemperature,

Hm& much will sew [evel rise with five
degrees of global warming? Here oo,
our best information comes from the
Earth's history. The last time that the
Earth was five degrees warmer was
three million years ago; when sea level
was nboui cighty feel higher.

Eighty feet! In that casc, the United
States would lose most East Coast
cities: Boston, New York, Philadel-
phin, Washington, and Miami; indesd,
practically the entire state of Florida
would be under water. Fifty million
people in the US live below that sea
level. Other places would fare worse.
China would have 250 million dis-
placed persons. Boagladesh would
produce 120 million refugees, practi-
cally the entite sation. Indin would
lose the land of 150 million people.

A rise in sca level, necessurily, he-
wins stowly. Massive ice sheets must be
softened und weakened before rapid
disintegration and melting ocours and
the seu Jeyvel rises. It may require us
much as a fow centuries 1o produce
most of the long-lerm response. But
the inertin of ice sheets is not our ally
against the elfects of globul warming,
The Earth's history reveals cases in
which stu level, once fee sheets began
to colinpse, rose one meter (1.1 yards)
every twently years fur centuries. That
would be a calamity for bundreds of
citics around the world, most of them
Tur larger than New Orleans. Devastu-
tion from a rising ses occurs as the re-
sult of local storms which can be ex-
pecied 1o couse repeated retreats from
transitory shorelines and rebuilding
away from them.

Sutelljh: intitges and other data have
revealed the initigl response of ice
shects to global warming. The area o
Greenland in which summer melting
of ice took phlice increased more than
50 percent during the last twenty-five
years. Meltwater descends through
crevasses 1o the ice sheel base, where
it provides Jubrication that increases
the movement of the ice sheet and the
discharge of gant icebergs into the
ocean. The volume of jcebergs from
Greenland has doubled in the last
ten years: Seismic stations reveal o
shacking inerease in “icequakes™ on
Greenland, caused by & portion of an
ict sheet lurching forward and grind.
mg (o a balt. The sanusl number of
these icequakes registering 4.6 or
greater on the Richter scule doubled
from 7 in 1993 1o 14 in the Late 19905 it
doubled again by 2005, A sateliite that
measures minute changes in Earth's
gvitational ficld found the muss of

Greenland to have decreased by 50
cubic miles of ice in 2005 West
Antarctica's mass decreased by a simi-
lar smount.

The effect of this loss of jce on the
global sea level is small, so far. but it is
accclersting. The likelihood of the
sudden collapse of ice shests increases
as global warming contimues. For ex-
ample, wet ice i darker, absorbing
more sunlight, which mcreases the
melting rate of the e Also. the
warming ocean melts the offshore ac-
cumulations. of jce—"ice shelves™—
that form & barrier between the ice
sheets and the ocean. As the e
shelves melt, more fcebergs are dis-
charged from the ice sheets into the
ocein. And s the ice sheet discharges
more icebergs info the ocean and loses
mays, its surface sinks to a lower level
where the tempersture is warmer,
causing it ta mel fasier

The business.as-usual scenario, with
hve degrees Fahrenheit plobal warm-
ing and ten degrees Fuhrenheit at the
ite sheets, cenainly would cause the
disintegration of ice shees. The only
question is when the collapse of these
sheets would begin. The business-as-
usual scenano. which could lesd 10 an
eventual sea level rise of eighty feet,
with twenty feet or mors per century.
could produce global chuos, leaving
fewer resources with which 1o mitigate
the change in chimate. The alternative
scenano, with globsl warming under
two degroes Fahrenbeit, still produces
u significant rise in the sea level, butits
slower rate, probably less than a few
feet por century, would allow time 1o
develop strutegies that would adapt 1o,
and miligate, the rise in the sea level.

3.

Both the Department of Energy and
some fossil fuel companies insist thnt
continued growth of fossil fuel use and
of CO; emissions are facts that cannot
be dliered to any great extent. Their
prophecies become sell-fulfilling, with
the help of government subsidies and
intensive efforts by special interest
groups to prevemt the public from be-
coming well-mnformed.

In reality, an alternative scenirino is
possible and makes sense for other res-
sons, especially in the US, which hus
Become an imparter of energy, hemor-
thaging wealth W forsign nations in
order 1o pay for it o response to oil
shortiges and price rises in the 19704,
the LIS slowed its growth in energy use
mainly by requirmg un increase {rom
thirteen (o twenty-four miles per gallon
in the standard of auto cfficiency. Eco-
nomic growth was decoupled from
growth in the use of fossil fuels and the
gaing in efficiency were felt worldwide
Gilobal growth of OO, emissions slowed
fram more than 4 percent each year (o be-
tween | snd 2 percent growth cach year,

This slower grawth rute in fossil fuel
use wos mamntsined despite lower en-
ergy prices. The US is still only half us
efficient in 11s use of caergy as West-
ern Europe, 1.¢., 1he US emits twice as
much €O, to produce a unit of GNP,
partly because Europe encourages ef-
ficiency by fossil fuel taxes. Ching and
Indin, wsing older rechnologics, are
less energy-cfficient than the US and
have o higher rare of €O, emissions,

Avnil.nh[c technolomes would allow
greal improvement of energy elliciency,
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even 1n Europe. Economists agree that
the potential could be achieved most
effectively by a tax on carbon emis-
sions, slthough sirong political leader-
ship would be needed o peérsunsively
expliin the case for such a tax to the
public. The tax could be rovenus.
neutrel, Le., it could also provide for
tx credits or tax decreases for the
public generally. leaving government
revenue unchanged; and it should be
introduced  gradually, The consumer
who makes a special effort 1o save en-
ergy could gan, benefiting from the
uix credit or decrense while buying
less fucl; the well-to-do consumer who
insigted on having 1hree Hummers
would pay for his own oxcosses,

Achieving a decline in CO, emis-
sions faces two major obsincies: the
huge number of vehicles that are in-
efficient in their use of fucl und the
continmng (0, emssions from power
plants. Auto makers oppose efficioncy
standards and prominesly advertise
their heaviest and most powerful
velicles, which wicld the greatest
short-term  profits. Coul companies
wanl new coal-fired power plants to
be built soon, thus assuring long-term
profils.

The Californis legislature has passed
a regulation requiring u 30 percent re-
duction in automobile greenhouse gus
emissions by 2016. If adopted nation-
wide, this regniation would save more
than $150 billion annually in oil im-
puorts, In thirty-five vears it would save
seven fimes the amount of oil esti-
mited by the US Geological Services
to exist in the Arctic Naticoal Wildlife
Refuge. By fighting it in court, au-
tomakers und the Bush admimstra-
ton have stymied the California law,
which many other states stamdl ready
to adupt. Further reductions of cmis-
sions would be possible by means of
technologies now being developed.
For exsmple, now hybrid cars with
lurges butteries and the abllity to plug
into will outlets will soon be uvailuble;
and cars whose bodies are made of a
lightweight carbon composite would
get botter mileage.

If power plants arc o achiove the
gouls of ihe aliernative sconario, can-
struction of new coal-fired power
plints should be delayed until the
technology needed w cupture and se-
quester their €0, emissions is nvail-
able. In the interim, new electricity re
quirements should be mer by the wie
ol venewable encrgies such as wind
powar as well as by nuclear power and
other sources that do not produce CO.
Much could be done to fimit emissions
by impreving the standacds of fuel
elficiency m buildings, lighting, und
applinnces. Such improvements are en-
tirely possible, but strong leadership
would be reguired to bring them about,
The maost effective action, as | have in-
dicated, would be a siowly increasing
carbon tax, which could be revenue-
ncutral or would cover a portion of the
costs of mitigating climate change.

The altornative scenario | have been
refeiring to has been designed to be
comsistent with the Kyoto Prolocol,
Le., with a wotld in which emissions
Irom developed countries would de-
civase slowly early in this century and
the developing countries would get
help to adopt “clean” endrgy tech-
nologies that would limit the growth
af their emissions. Delays in that ap-
proachi—cspecially US refusul both to
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participute in Kyoto and to improve

vehicle and power plant efficiencies—

and the rapid growth in the use of
dirty technologies have vesulted in
an increase of 2 percent per year in
global CO, emissions during the past
ten yoars, H such growth cottinues
for another decade, emissiony in 2015
will be 35 percent greater than they
were in 2000; making it impractics! lo
achieve results close 1o the nlternutive
scenario,

The situation is oritical, becnuse of
the clear difference berween the two
scenarios | have projected. Further

Any responsible assessment of envi-
ronmental impact must conclude that
further global warming exceeding two
degrues Fuhrenhelt will be dangerous,
Yet because of the global warming nl-
ready bound to take place as a result
of the continuing long-term effects of
greenhouse gases and the eoergy sys
tems now in use, the two-degree Fuhr-
enheil limit will be exceeded unless a
change n direction can begin during
the current decade. Unless this fact is
widely communicated, and decision-
mukers are responsive, it wall soon be
impossible to avoid climate change
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global warming can be kept within
limits (under two degrees Fahrenheit)
only by meuns of simulianeous slow-
down of CO, emissions and absolute
reduction of the principal non-CO.
agents of globsl warming, particularly
emissioms of methane gas, Such methane
cmissions are not only the second-
largest human contnibution to ¢himute
change but also the main couse of an
incrense in oeone —the third-largest
human-prodiced greenhouse gus—in
the roposphere, the Jowest part of
the Earth's atmosphere. Practical meth-
ods can be uvsed to reduce human
sources of mothane emission, for ex-
ample, at coal mines, landfills, and
waste management facilities. However,
the question is whether these redue-
tions will be overwhelmed by the re-
lease of frozen methane bydrutes
the lee-like crystals in which large de-
posits of methane are trapped —if per-
mafrast melts.

If hoth the slowdown in C0y emis-
sions and reductions in non-C0, emis-
sitns called for by the alternative sce-
nano are achieved, releage of “frozen
methane” should be moderate, judging
from priov interglacial penods that were
warmer than rodoy by one or two de-
grees Fahrenbeit. Butif ©O, emissions
ure not limited and further warming
reaches three or four degrees Fahren-
heit, nll bers are off, Indeed, there is
evidence that greater warming could
release subsiantial amounts of methane
in'the Arctic. Much of the ten-degree
Fahrenheit global warming that caused
mass extinctions, such as the one a1 the
Puleocene-Eocene boundary, sppears
to have been caused by release of
“frozen methanc.” Those releases of
mothune may have taken place ovor
centuries or milleania, but rolease of
even a significant (raction of 1he
methane during this century could ne-
celernte global warming. preventing
achievement of the alternative scennrio
und possibly cavsing ice shoeet disinte-
gration and further tong-term methane
release that are out of our control.

with far-ranging undesirable conse-
quences. We have reached & eritical
lipping point.

4.

The puoblic can acl as our planet’s
kueper, as has been shown in the past.
The first humas-made atmospheric
cnsis emerged in 1974, when the
chemists Sherry Rowland and Mario
Malina reported that chioraiTuorocar-
bons (CFCs) might destroy the sirato-
spheric szone layer that protects ani-
mal and plant jife from U sun’s harm-
Tul uitraviolet rays. How narmowly we
escaped disaster was not realized until
years inier.

CFC appeared to be a marvelous
inert chemical, one so useful as am
acrosol propellnny, fire suppressor,
and refrigerant fluid that CFC produc-
tion “increased 10 percent per veur
for decades. 11 this business-ns-usual
growth of CFCs had continued just one
mare deeade, (he stratospheric ozone
layer would bave been severely de-
pluted over the entire planet and CFCs
themseives woulkd have caused a larger
preenhouse affect than CO.

Instend, the press and telévision re-
ported Rowland and Maolina's warning
widely. The public, responding to the
warnings of environmental groups,
boycotted frivolous use of CFCs as pro-
pellants for hair spray and deodorant,
and chose non-CFC products instead.
The annusl growth of CFC usage plum-
meted immedintely from 10 percent 1o
zero. Thue no new facilities (o produce
CFCs were built. The principal CFC
manulacturer, after Grst questioning
the sclentific evidence, developed al-
ternative chemicals, When the use of
CFCs lor refrigeration began 10 merease
and a voluntary phaseout of CFCs far
thut purpise proved ineffective, the
LS and Europesn governments took
the lead in negotiating the Montreal
Protocol o cuntzol the production of
CFCs, Developing countries were al-
lowed to increase the use of CFCs Tora

decade and they were given financial
assistance to  construgt  altetnative
chemical plants. The result is thar the
use of CFCs is now decrcasmg. the
vzone layer was damaged but not de-
stroved. nnd it will soon be recovenng.

Why are the same scientists und po-
litical lorees that succeeded in control-
ling the threat (o the ozane layer now
failing miserably 1o deal with the
global warming crisis”? Though we de-
pend on Tossil fueks far more than we
ever did on CFCs, there is plenty of
blame 10 go around. Scientists present
the facts about climate change clini-
cally, failing to stress that business-as-
usual will transform the plinet. The
press and lelevision, despite an over-
whelming smeatific consensus  con-
cerning globul warmiog, give equal
time 10 fringe “contrarians” supporicd
by the lossil fuel industry. Special in-
teresi groups maunt effective disinfor-
mation campaigns 1 sow doubt nboul
the reality of global warming. The gov-
ernment appears 1o be strongly influ-
enced by special interests, or other-
witie confused and distracted, and it
has failed 1o provide lesdership. The
public is understandably confused or
uninierested.

1 used o spresd the blame uniformly
until, when 1 was about o appear on
public television, the producer in-
formed me that the ; “must”
also include a “contranian” who would
take issue with claims of global warm-
ing. Presenung such & view, be wold me,
was a common practice in commercial
television as well as radio and ne
pers. Supporiers of public TV or udver-
tisers, with their own special interests,
reguiire “balance”™ as & price for their
continued financial support. Gore's
book reveals that while more than half
of the recent newspaper articles on cfi-
mile change have given equal weight
1o such contrarien views, virtsally
none of the scientific articles 10 pecr
reviewed journals have questoned the
consensus that emissions from human
activitics cause globsl warming. As a
resull, even when the scientilic evi-
dence is clear, techmical ait-picking by
opatrariuns leaves the public with the
[nlse impression that there is still groat
scientific uncertuinty about the reality
and causens of climate chunge.

The éxcomtive and  legislative
branches of the US povernment seck
excunes (o justfy their maction. The
President, despite conclusive reparts
from the Intergovermmental Punel on
Climate Change and the National
Acadeny of Sciences, weleomes coa-
trury advice from Michael Crichton,
a science fiction wnler. Scnator James
Inhofe, chairman of the Committee on
Environment and Public Works, de-
seribes global wurming as “the great-
csl hoax ever perpetrated on the
American people” and has used ag-
gressive tactics, including a inwsuit to
suppress a federully funded réport on
climate change, to threaten and intim.
Idate soentists:

Policies  favoring the  shori-term
profits of energy companies and other
special mlerests ave cast by many
puliticians a8 being in the best eco-
nomic interests of the country. They
take no secount of the mounting costs
of envionmental damage and of
the future costs of maintaining the sup-
ply of fosil [uels. Leaders wih s long-
term vision would place greater value
on devaloping more efficient energy
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technology and sources of clean en-
ergy. Rather than subsidizing fossil
fuels, the government should provide
ncentives for fossil-fuel companies 1o
develop other kinds of energy.

W o will pay for the tragic effects of
o wiarming climate? Not the political
leaders and business executives [ huve
mentioned. If we pass the crucial pomt
and tragedies caused by climate
change begin to unfold, history will
judge harshly the scientists, reporters,
special interests, and politicisns who
failed 1o protect the planet. But our
children will pay the conrequences,

The LS has heavy legal und moral
responsibilities for what i now hap-
pening. Of all the OO, emissions pro-
duced from fossil fucls so far, we are
responsible for almost 30 percent, an
amount much larger than that of the
next-closest countrigs, China &nd Ros.
sia, ench less than 8 percent. Yet our
responsibility and Hability may run
higher than those numbers suggest.
The US cannot validly claim 10 be ig-
norant of the consequences, When nai-
tions must sbundon large partsof their
land because of nising seas, whut will
our liability be? And will our children,
a5 adults in the world, carry a burden
of guilt, as Germans camied afier
World War 11, bowever unfair imher-
ited blame may be?

The responsibility of the US goes
beyond its disproportionate share of
the world's emissions. By refusing to
participate in the Kyoto Protocol,
we delayed its implementation and
weakened its effectiveness, thus under-
mining the attemp of the international
community to slow down the emissions
of developed countries in a way consis-
tent with the alternative scenario. If
the US had accepted the Kyoto Proto-
cal, it would have been possible 1o re-
duce the growing emissions of China
und India through the Protocol's Clean
Development Mechanism, by ‘which
the developed countries could. offset
their own continuity emissions by in-
vesting in projects to reduce enissions
in the developing countries. This would
have eased the way ta later full partici-
pation by China and Indin, as ocourred
with the Monireal Protocol The US
was right to object to guotas in the
Kyoto Protocol thit were unfair to the
US; butan appropriste response would
have been 10 negatiate revised quotas,
sinte US paolitical and technology lead-
ership are essential for dealing with cli-
mate L

It Is not oo late. The US hesitated
to enter other conilicts in which the fu-
lure was at stake. But enter we did,
eurning gratitude in the end, not con-
demnation. Such an outcome is still
feasible in the case of global warming,
but just barely.

As cxplained above, we have at most
len years—nol len yeéars to decide
upon action, but ten years to alter fun-
damentally the trajectory of global
greenhouse emissions. Our previous
decade of inaction has made the task
more difficult, since cmissions in the
developing world are accslerating. To
achieve the altemative scenario will re-
quire prompt gains in energy efficien-
cies so that the supply of conventional
Tossil fusls can be sustained ontil ad-
vanced technologies can be developed,
Ifinstend we follow an energy-intensive
path of squeezing liguid fuels from tar
sands, shale oil, and heavy oil, and do
s0 without capturing and sequestering
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CO; emissions, climate disasters will
hecome unavoidable.

5.

When I recently met Larry King, he
said, “Nobody cares sbout fifty years
from now.” Maybe so. But climate
chunge i already evidenl And if we
stay on the busmeéss-as-usual course,
disnstrous effects are no further from
us than we are from the Elvis era, Is
it possible for a single book on global
warming 10 convipce tho public, as
Rachel Carson’s Silent Spring did for
the dangers of DDT? Bill McKibben's
excellent book The End of Nawre is

usually ncknowledged as having been

to reduce their CO; emissions, while
appropriate, oversimplifics and  di-
verts attention from the cssential re-
quirement: government leadership.
Without such leadership and compre-
hensive coonomic policies, conscrva-
tion of energy by individuals merely
reduces demands for fuel, thus lower-
ing prices and ultimately promoting
the wasteful use of enccgy. | was glad
1o see that in a recent article in these
pages, he wrote that an effective fossil
energy policy should include a tax on
carbon emissions.” .
A energy policy, economis
nstus‘:)dmt difficult to define. Fuel
taxes should encournge conservation,
but with rebates to taxpayers so that the

suucles presented by lelevision, cam-
paign financing, and the opposition of
energy companies and other special
interests? That brings me 10 Al Gore's
book und movie of the same name: An
Inconverient Truth. Both are uncon-
ventional, based on a “slide show™ that
Giore has given more than one thousand
times. They are filled with pictures—
stunning ilustrations, mups, graphs,
brief explanations, nnd stories ubout
people who have important parts in
the global warming story or in Al
Gore's life. The movie seems (o me
powerful and the book complements
it, ndding useful explanations. It is
hard o predict bow this unusual pre-
sentation-will be received by the pub-

the most elfective so far,
but perhaps what is ueeded | A/ Gore
is » range of books dealing
with different aspects of the
global warming story.
Elizabeth Kolbert's Field
Notes, based an a series of
articles she wrote for The
New Yorker_ is illuminasting
and sobering, a good book
to start with. The reader s
introduced 1o some of the
workd’s leading climate re-
searchers who explain the
dangers in reasonably nog-
technical language but with-
oul sacrificing scientific ac-
curacy. The book includes
{ascinating accounts of how
climate changes affected the
planet in the past, und how
such changes are eocurting
in different pars of the
world right now. If Feld
Notex leaves the reader
yearning for more experi-
ence in the ficld, T sugeest
Thin Iee by Mark Bowen,
which captures the heroic
work of Lonnie Thompson
in extracting unique infor-
mation on climate change
from some of the most for-

lic; but Gore has put to-
gether n caberent account
ol 3 complex topic that
Amencans denperately need
to understund. The story is
scientifically accurate and
yet should be understand-
able 10 the public, a public
that is less and Jess drawn
to scicnce,

The reader might assume
that I have long been close
to Gore, since [ testified be-
fore lus Senate commities
in |989 and participated in
scientific “roundiable™ dis-
cussions in his Senate of-
fice. In facl. Gore was dis-
pleased when 1 declined to
provide him with images of
increasing drought gener-
ated by a computer model
of climate change. (1 didn"t
trust the model's estimates
of precipitation:) After Clin-
ton and Gore were elected,
I dechined & suggestion from
the White House to wrile
a rebutial 10 & New York
Times Op-Ed article that
played down global warm-
ing and criticized the Vice

bidding and speciascular places on the
planet.’

Tim Flannery's The Weathor Makers
puis needed emphasis on the effects of
human-made climiate change on other
life on the planet. Flannery is 2 remark-
able scicntist, hnving discovored and
described dozens of mammals in New
Guinea, ye! he writes for s general au-
dience with passion and clarity. Fe
cotsiders changes in climate that cor-
respond to what | have defined as the
business-as-usunl and alternative sce-
narios. Flannery estimates that when
we ke account of other stresses on
species imposed by human beings, the
alternative scenario will lead 10 the
evenlual extinction of 20 percent of
today's species, while continuing with
business-as-usunl will cause 60 percent
e become extinct. Some colleagues
will object thar he extrapolates from
meager data, but estiniates are needed
and Flannery is as qualified as
to make them. Fossil records of mnss
extinclions support Flannery's shock-
ing estimate of the potential for chi-
mate change to extinguish life.

Flannery concludes, as [ have, that
we have only & short time to address
global warming before it runs out of
control. However, his call for people

'Henry Holt, 2005. See the review by
Bill McKibben, “The Coming Melt-
down,” The New York Review, Jan-
uary 12, 2006,

government revenue from the tax does
not increase. The txpuyer can wse his
rebate to fill his gas-guzzler if he
likes, but most people will eventually
reduce ther use of fuel in order o
save money, and will spand the rebate
on something else. With slow and con-
tinual increases of fuel cost, encrgy
consumption will decline. The ccon-
omy will not be harmed. Indeed, it will
be improved since the trade deficit will
bo reduced; sa will the need to protect
US nceess to energy abroad by means
of diplomstic and military action. US
manufacturers would be forced to em-
phasize energy efficiency in order to
make their products competitive infer-
nationally. Our automakers need not
20

bankrupt.

Would this approach result in fewer
ultraheavy SUVs on the road? Proba-
bly. Would it slow the trend toward
bigger houses with higher ceilings?
Posaibly. But experts say that because
technalogy has sufficient potential to
become more efficient, our guality of
life need not decline. In order for this
1o huppen, the price of energy should
reflect its true cost 1o society,

Ds we tave politicians with the
courage to explain to the public what
is needed? Or may it be that such peo-
ple are not electable, in view of the ob-

See “The Ominous New Pact,” The
New York Review, February 23, 2006,

President. [ did not hear
from Gore for more than s decade,
until January of this year, when he
asked me (o critically assess his slide
show. When we met, he said that he
“wanted to apologize,” but, without
letting him explain what he was apolo-
gizing for, | smid, “Your insight was
better than niine ™

Indeed, Gore was prescient. For
decades he has mamtnined tha the
Earth was teetering in the balance,
even when doing so0 subjecied him to
ridicule from other politicians and
cost him votes, By telling the story of
climate change with striking clarity in
both his book and movie, Al Gore
may have done for global warming
what Silens Spring did for pesticides.
He will be attacked, but the public will
have the information needed (o dis-
linguish our lomg-term well-being
from short-term special interésts.

An Inconvenient Truth is about
Gore himself as well as global warm-
ing. it shows the man that | met in
the 19805 at scientific roundtable dis-
cussions, passionate and knowledge-
able, true Lo the message he has deliv-
ered for yoars, It makes one woader
whether the American public bas not
been deceived by the distorted images
of him that have been presented by
the press and television. Perhaps the
couniry came close to having the lead-
ership it needed to deal with a grave
threat to the planct, but did not
reahize iy, £
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