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NATIONAL CENTER FOR ATMOSPHERIC RESEARCH
| P.O. Box 3000 « Boulder, Colorado 80207-3000
‘ Telephons: (303} 497-1000 » Telex: 989764

| 8 December 1989

Dr. D. Allag Bromley

Science Adviser to the U.S, President
Executive Offices of the President
Waskingion, DO 20800

Dear Dr. Bromley:

In an article in the 20 November 1980 issue of Newsweeh, John Sununu referred
to the new climate-change modeling reseagch 1l\a‘y Wulﬁnxton and Meehl {1980) at the
Natlonal Center for Atmospheric scch (NOAR). (Ancther editorial, also on 20
November, in The Wall Straet Journal, incorreetly quoted results from the same re-
search.) When I saw the Newsweek article, | telegramumed Dr, Sununu and invited him
to call nie if he wanted more information on our experiments. In our ensuing telephone
discussions about the state of clinats modeling end our research, he suggested that 1
contact you divectly,

My purpose in wﬁting you, therefore, is to cotrect the media statements and to
clarify the conclusions to be drawn from the model results at NCAR. Our modeling
group iz one of the few research groups that has successfully cm:rled & global atmo-
spheric model to & global dynainical ocean model. The oreas inodel Ig driven by heat
ﬂpuxes to and from the atmosphere, by wind foreing, and b salinity differences cauged
by atmoapheric precipitation and evaporation. Although the coupled model can expe-
rience many proglems [rom: Inck of constraints, its advantage {s that it can he used to
examine climate senaitivity to a %pdud Inerense of carbon dioxide in addition to an
doubling of carbon dicxide,

The Wall Street Journal's editorial says that we have “cut in half” our estimates
of climate change. This sssumption is erronsous for the following reasons. In previous
climate-change exiedments, we used a simple, nixed-layer upper ocean with & thick
ness of 50 m. Although such an ocean model does not include vertical or horizonial
heat transport mechanizms aud other lmporiant ocean processes (such as mixing with
intermediate and deep ocenn layers), it does include some important aspects of the sen-
soual hent storage in the upper oceans, that Is, heat is stored in summer and relensed in
winier, The GISS mode! uzed b! James Hansen is an example of a siwple, wixed-layer
model with a specified poleward flux of heat from the tropics.

Because of the prohibitive expense in running sur new model with a dynamijcal
acean to equilibriun, we cannot say exactly what the new ullibrinm would be, but
it certainly would be larger than the value quoted in Newsweek, In fact, we have ruy it
farther than reported in the referenced article and it continues to show x,lobnlly averaged
warining in the oceans and atmosphere. Qur resenrch and that of NOAA's (o vhysical
Fluid Dynamics Laboratory have revenled naw insights into global warssing, Previuus
studies indicated that land and ocean areas usually warm, but our recent stiucies show,
for the first time, that some ovcean regions actually cool. In ens experiinents with
& graclual incresse of carbon dioxide, the lands are warmer aud in certadn zegions the
North Atlantic and North Pacific Oceans are conler—s patiern similer to that nbgerved
by Katoly (1988). Although our coupled cdynamical models are not precise snou L
for climnte prediction, they yield hehavior patterna heretofore unseen rn other model
stucies with simple oceans, and this behavior is ounly one part of & myriad of climate

Tha National Coniar for Almospherie Resorch (s aperatad by the Univers Corporalion
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To Dt. D, Allan Bromiey 8 Decamber 1989 Page 2

systen interactions we are beginnini to explore, The simplified picture of ulinf ome

obally wer_a.lged warmming number ls not meaningful for the obssrvations or for the
models. The large-scale regional patterns that appear are likely to be quite complex
with a great deal of natural varisbiliiy.

The Wall Sirest Journal editorinl aleo recommended that George Bush, John Su-
nunu, Bill Reilly, Congress, aud the Fovemots gather together on C-SPAN to hear
top climate modelers discuss and “sattle” the issues surrounding the greenhouse effect,
We do not believe that this ia the best method of dealing with scientific uncertalnties,
Rather, we should consider the recommendations to be mads fn 1990 by the Intergov-
erniental Panel on Cliniate Change (1PCO)—a atud involving wurldwide experts on
climate shatge, We st NCAR are. participating in thin IPCQ study, as well as in in-
tercomparisons of models under the Department of Energy's C'achon Dioxide Program,

B‘?ﬁh efforts are extremely critical to oug undezatencing of what the models ape really
telling us. :

Yonr statements to the prese and public indicate that you sre an advoeate of glohal-
change research, We urge your continued suppert. Climate modelers muat continue
to ;fﬁ:;e the uncertain aspects of physical processes, such as clouds, and to impsove
rezniution, : :

Il you would iike more Information, please call me at (303) 497-1321; my FAX
number is (303) 497.1137, :

Sincerely,

i M, hokositos

Warren M. Washington, Director
Climate & (J?laba.l ynamics Diviglon

Ensclosures

e g‘ahn Siﬁzuhu 4 :
aney Maynar I
Richard Arthes |
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Atl Pattinos :
Miclinal Riches i
Rohert Serafin |
Deboral Stirling !
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greenhouse gas effect  Geophys. Res. Left., in press, |

Whaahington, W.M. and (.M. Meehl, 1959: Climate sansitivity due to
increased 0O, experiments with a eoupled simosphere and ocean
generpl circulation model, Climate Dynamies, 4, 1-38,
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Just Hot Air?

New computer models question the severity
and timing of the greenhouse effect |

ow worriad should we be about  19thcenturyahould havawasmed theplan. |
the groenhouss affect? Last wask - #t 8 degrees Colalus, aeodrding to the med: | |
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ndoptabindingtreaty restricting emtastons gresnhousegusasand theirwayming affact, |
of gasey that threaten to warm the plasat, & delay datermined in part by kow much :
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Yet just the dey before, at an interngtional  takes the waters to warm wpe But eities !
don't aocept that, "The moet sonservativa
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Micheels of the University of Virglnia,
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Environmentaliats lambasted the emp-  Btudles, using globaltamperature data | ressprchere 104 by J.F.B. Mitchal] of the
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-or 3 oynical ploy,” a8 Brooks Yeagar of  thegresnhoussaffect has indsed kigked ! . equationa tosimulate clouds containing ioe
the National Auduban Bogisty put it, Par- the readings have gone up sz averaga of 0.4 ' mﬁ.aotonlymmvmmbeme, he
haps, but it ales reflesta the uncertainty  degres Caislus. But skeptics argue that the : OVSIGAN indreazes, Whish oools the
of greenhiouss s2ience. Predietions of glob- tiny warming iy due lavgely to urban heat ; worldjustas doss s passingcirrus on a July
&l warming rect on the cbaervarion that iolande—citisshusting theirmurroundings. ' aftarnsen, The result, the BMO mulg
certain guies—carbon dioxide (COy), ni- ' And ainea the thermometars are on laig ; wiote in the journa] Natuw, is & glob
trous ogides, methans, chlorefluorocar- - they may ne: vafeos the {meatly watery) warzingof 1.9 degrass Colalus, nat the Sto
bons (CFCa)eopot like glass in & botaniou] - planct 23 & Whals, "Ocasn temparatures ¢ 5.5 degraas predicted by most aurvent mod.
greenhouss, trapping haat and thus ghow np ekug: sinoe the 18th century,’ ' os, (i Fabhrenhalt, that's s warming of 8.4

warming the planet. That much remains | sentends geophynicist Riohard Lindzer of , ratherthan 8.4£05,0 degries.)
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3 mdouitrakohth.mmuryl chance that the warming and the , thing, We want to know what the right
to shoot up? rise arw causally relatad,” sayy David thing is" Trus sacugh. But the Whits

For aaawary, climacologists tuwn to coms | Thomon.Andmahmmno oltate | Houss may be taking mors camfort from
putsr models. But these mathematical for. | University anncunced thin month that iss . the new vasults than & warranted. V. Ra-
mulations are cruds nxamnﬂm a6 | ocores from e glacieris Tibetshowthat Con- | manathan & University of Chicago geor
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THE ROCKEFELLER UNIVERSITY

1230 YORK AVENUE » NEW YORK, NEW YORK 10021-8399

December 12, 1989

The Honorable John H. Sununu
Chief of Staff to the President
The White House

1600 Fennsylvania Avenue
Wwashington, D. €. 20500

Dear Governor Sununu:

You probably have seen the accompanying item by Lesglie Roberts
which appeared in the November 24th issue of science. It is highly
critical of the report of the George C. Marshall Institute
concerning the Greenhouse Effect and is strongly supportive of the
more extremist group which wishes our country to take the lead,
essentially overnight, in a vast and expensive shift in our use of
fossil fuels. The article is not only highly biased in favor of
the extremist groups which it quotes extensively but gives a
grossly distorted representation of our own report. Among other
things our report was carefully reviewed by experts who have spent
a number of years in following atmospheric changes that might lead
to a significant greenhouse effect in the immediate future,

The responses to the editor of Science of the group
responsible for the Marshall Report as well as responses from other
‘sclentists who are aware of the issues involved are also appended

to this letter. It is our hope that the editor of Science will
have the courtesy to publish them in a forthcoming issue of
science. I am alsoc enclosing an editorial written by John Maddox
which appeared in the November 24th issue of Natuxe and which
adopts a viewpoint clese to that contained in our report from the
Marshall Institute.

1t seems very strange that a group of scientists should
express such vehemence in connection with a plan that would have
our own country take the lead in turning back the clock for many
decades. 1In fact, it is not very clear who would follow us,

We remain interested in this issue and will continue our
study.

Best regards.

Sincerely,

parew

Zduaaé, 24
Frederick Se

A




DEC—-13—-89 WED 12:

}

Activity in the other direction includes
visits to the Soviet Union, under the same
prograny, by a half-dozen American sociolo-
gy fecturcrs. Among them are Neil Smlser
of the University of Californfa at Berkeley
and Kolin of Johos Hopkins, who will be
going to Moscow in iyecember. Sovict uni-
versities are also soliciting American Ful-
bright locrurers.

Kohn adds that Corncll University has
made a unigue arrangemeint with tgor Kon,
the Sovict Union's leading cxpert on U.S.
sociology, whe will have a 2-weck-per-year
visiting professorship. Kon, says Kohn, has
managed to keep abreast of the fickd while
working at an institute i 1eningrad —main-
fy hy obtaining revicw copics of Amcrican
books, He cleverly managed to convey the
meat of the scholaship by beginning and
ending his revicws w ith “Marxist diatribes,”
says Kohn, So knowledgeable is the Sovict
sociofogist that when be came to the ASA
conveition in August 1988, he was able to
ilemtify the main accomyplishments of every
anthor to whom he was introdiced,

Kohn has also been involved in initiating
a series of joint conferences, which have
been in the planning stage since before
Gorbachev took over, IREX andd the ASA
are supplying funds to support five U.S.—
Soviet conferences that are belng held aler-
nately in the United States and the Soviet
Uniow, ‘the first, in 1987, was a conference
on sociology and the psychology of work,
teld in Vilnius. This December there will be
a conference in Moscow on public opinion
rescarch. _

All this cross-fertilization~indecd, the
blossoming Sovier interest in soclology gen-
crally-—Is regarded as good news both for
the disciptine and for U.S. Sovictologists in
paticutar. Shefley notes that “academic po-
sitione for sociologists trained in Sovict
stdies have pone unfilled i recent years”
and expeets that to change.

Further, William V. (YAntonio, head of
the ASA, says he hopes eventually to sce
UL, students doing graduate work in the
Sovier Union.

For its pat, the ASA is looking toward
bringing over anather crop of Sovict st
dents next year, this time inchuding political
scientists and economists, with the coopera:
tion of the American Politicat Science Asso-
clation and the Amicrican Economics Associs
ation. “Sovicts are  acknowledging  that
Amecrican sociology i where it's ar,” says
D*Antonio, Shelley agrees. She reports that
the United States —where sociology Is a
heavily quantitative ickd-—was chosen as the
destination for the 17 students because
“French soclology is scen as too qualitative
and German saciology too phitosophical.”

# Constance HOLDEN
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A StLIM, UNRETREREED REPORT that many
scientists have dismissed as biased and mis-
leading s said to be at least partly behind the
White House's recent temporizing on cli-
mate change.

And that is causing consternation among
climatologists and other greenhousc experts,
who are dismaycd that this 35-page docu-
ment by the George C. Marshall Institute, a
Washington, 1.C., think tank—rather than
one of the massive, carcfully researched and
reviewed expert reports of the past several
years—scems to be holding sway in the
upper echelons of the Administration.

The report, “Scientific Peespectives on the
Greenhouse Problem,” is by three promi-
nent  sclentises—William
A. Nicrenberg, director
emgeritus of Scripps Insti-
tution of Occanography;
Robert Jastrow, founder
and former director of the
Goddard  Insticute  for
Space Studies; and Freder-
ick Scitz, president emeti-
tus of Rockefeller Univer-
sity and past president of
the Natjonal Academy of
Sciences. The trio’s other
major foray into public
policy was a vigorous de-
fense of the Strategle De-
fense Initiative a fow years
ago.

Summing up the abun-
dant wicertaintics that surround greenhouse
models and predictions, the authors say it Is
too soon to take any actions to reduce
greenhiouse gases, And by their reckoning,
there is little need to. They argue that there
is no cvidence that the modest temperature
rise of 0.5°C that has occurred this century s
corretated with emissions of greenhouse
gases, and they predict that decreased solar
activity in the next century will lead to a
cooting trend likely to offset any greenhouse
warming. All of this is couched In ample
caveats, but the underlying message is that
the entire problem has been overblown.

Several scientists are up in arms. Steve
Schneider of the National Center for Atmo-

spheric Research, for one, has denounced
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Global Warming: =
Blaming the Sun

A report that essentially wishes away greenhouse warming i s
to be having a major influence on White House policy "%

High-level proponent. Wil
tiam Nicrenberg, one of the anthors,
briefed White House officials.
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the report as a political document. Nearly 6 )
months after its relcase, he Is still arguing
about the report’s aclentific basis with Nicri s,?
enberg, via letters. o ! L "‘

“Noisy junk sclence,” says Jercy Mahliman, ¢
director of the National Oceanic and Atmo- |,
spheric Administeation’s Geophysical Fluid ¢
Dynamics Laboratory, where one of d\c.'*
major greenhouse models was developed. L

A number of other respected climate ce-
scarchers have suggested that the National
Academy of Sciences review the study. The
Academy Is likely to weigh into the ruckus |
in some way—a couple of committees are
looking at the report-—though it will stop
short of glving the document a formal re
view. s

At the Environmental '
Protection Agency, Alan
Hecht, deputy  assistant
administrator In the office '
of international activities,
says he has “real problems® -
with the study and recently
passed a critique of it onto »
EPA administrator Wil- }
liam K. Recilly. As part of
this  informal ' review, "#j' a
Heche asked Schaeider foc i
his comments on the re |
port;  Schoelder’s  less: 4
than-flattering  ferter b

. '-|-;"

]
now clreutating in the nd-"i i
entific community and on'rs]
Capitol Hill, where Senal |
tor Albert Gore (D-TN), for one, is con: i
cerned. BRI
The report does have its sclentific sup! P
porters, including meteorolngists like Je- {
rome Namias of Scripps, and Richard Lind: ¥
zen and Reginald Newell of Massachusetts -
tnstinure of Technology—distingtished sci¢
entists whose major work is largely outside,li;
the greenhouse ficld. On 23 Scptember|
Lindzen and Namias wrote to: President i}
Bush extolling the merits of the Marshall i
report and clting its conclusion that "cuerent jit}
forecasts of global warming for the 21st i
century are 8o Inaccurate and fraught with Ji
uncertainty as to be useless to policy-mal
ers.” UNER A

| has' . potten i
The message apparently i has « gotte

(3
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through, if not to Bush then 1o his
chict of aalf John Sununu, wha, it is
widcly helieved, Is quite taken with
the repart, Says Schncider: “Sunonu
i holding the report up like a cross
to a vampire, feading off’ greentiouse
watming.”

Just what impact the repore has

had on Adnsinistration policy ts diffi-
cult 10 pin down, and Sunumy's oflice
i mwan ofy the subject, Baut it has
been widely reported that Sunurme
tricd to block EPA licad Reilly from
attending an International mecting
on climate change at The flague in
carly November, At that mecting, the
United States refused o commit it-
sclf to cutting emissions. of carbon dioside,

Nierenberg, For his part, has heen waork:
ing hatd to et the miessage fnto the White
$louse, He personally bricted senior Admin-
wtration  stafl, incheding  representatives
from the White Flouse Oflice of Cabinet
Afairs, the White House Office of Policy
Development, the Comncit of Bconomic Ad-
visers, and the Oflice of Managcment and
Budget.

“I was impressed with the report,” says
Juanita Duggan, special assistant to the
President i the cabinet affaira office. “Ev-
eryouc has read it. Everyone takes it seriouss
Iy. We have a coherent policy in the fededal
poveenment that is not inconststent with the
Marshalt fustitute report,”

g is well worth fistendng to.” mids Paul
Roclling, a senfor anafyst In the White
House Oftfice of Policy Development. *They
are eminent sclentists, 1 was impressed.”

Put White House Scicnce Adviser D,
Allan Bromley, who was not yet in plie
wheny the report was released, seems to be
distancing Wimsclf feam de, "It has a distin.
puished group of achors, but there is no
general consensug on the details and it hax
nut been peer-reviewed,” he said in a state-
ment to Seicnce,

All the critics concede that the ficse part of
the report 18 a2 good dessedption of the
scivnstific wicertainties surrowmding, pradie.
tions of grecohouse warming. And every-
atie, not surpeisingly, agreey with the re-
port's plea for $100 million for more re-
search,

Where the report veers from the maln-
stream 18 with the assertion that the warm-
ing trend of the past cenrury was pratably
eaused by Increased sofar activity and not by
a0 accoelation of geeenbouse pases —and
that, ipso facto, the greenhouse warming,
next ¢entury will be small, perhiaps 1°C.

The basis of the report fa an analysia of
this 0.5°C warming trend, which, the au-
thors palng out, docs not follow the curve of
rising emissions of gecenhouse gases. In-
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stead, they look for natueal eauses to explain
the rise and find that sofar varlation mirrors
it rather well, The anthors” underlylng as-
sumption ls that if they can break the con-
nection between that 0.5°C rise and accu-
mulating greenhouse gases, then all bets for
future warming are off

No such hick, says Schincider, who thinks
they are setting up a seeaw man. “Could the
sun have done it? Sure,” he says, adding that
a varicty of natural phenomena could ex-
plalts the temperature rise of the last century.
But that, he adds, says nothing about the
future greenhouse warming,

*“I'lsere arc wncertaintics, but § can’t think
of any combination of them that could
conspire to make the problem go away,”
says NOAA's Mahlman. Hypotheses are
fine, he adds, “but to advise the White
House on the hasis of this type of argument?
Give me a break, That is hot responsible.”

The reason people are worried about
greenhouse warming, Schncider, Mahlman,
and others say, is not beeause of the 0.5°C
temperature ris¢ during the past ecentary but
because emissions of carbon dioxide, chloro-
fluoracarbons, and meihane are clearly in-
creastng, And it s dead certain thae if
cnough of these preenhouse gases are re-
keased into the atmosphiere, where they trap
heat, global temperatares will rlse, The only

- question Is how much, and by when,

Then the Marshall Institute pulls out an-
other card. After anafyzing the historical
record of solar acrivity, which ean be In-
ferred from ecarbon-14 in tree rings, the
authors predice that solar activity will de-
crease In the next contury, leading to a mini
fce Agc that will oftset any greenhouse
warning.

Preposterous, say solar  physicists like
Joha Eddy of the University Corporation
for Atmospherie Rescarch in Boulder, who
calls their extrapulation “very shaky® ac best,
We simply don't have the ability to predict
Riture solar activity, he says.

Curiously, Eddy was one of the sunspot

‘
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Leading opponant. A citigue of the report by climatologisi
Stephen Schueider hag been widely clrenlated.

experts Jastrow consulted in writing -
the report. “Bob Jastrow wolild call ;.
ne at work and at home on Saturday
and Sunday. 1 would say ‘No, tto,
you can't make that prediction. L was.
shocked when T saw what came out.”

along with Nierenber g, that the solar .
variation hypothesls Is just a minor -
part of thelr argument, ! o kel

5

¢

hats

'\
L

Jastrow says the emphasis his col-.
leapues are putting on the solar vard- ..
ability discussion s a “distorted” - -
reading of the report, maintaining, ", .

“Then why did they pur it Ind” B
snaps a senfor Acadery offictal, - 3 -

Thelr bottorn line, Jastrow inslsts, ;-
is simply that no sclemnific conclusion = .
¢an be drawn about the future greenhouse

warming, “and we have time to find out,”

.

They assert that with $100 million for su- -
pescomputers, answers to these questions |

will be forthcoming in 3 to § years, so why
not wait before taking
action? .
“No one in his right mind would say
that,” counters Hechit at EPA, who, along
with everyone else Seience spoke with, says it
will toke a decade or more to address these
quiestions, e
In 25 ycars, Mah!man adds, “Congress

"
.

precipitous policy

will still be asking us questions we can't |
answer. 1 don't care if you pour $100 billion, -

at the problem.”

‘I'he biggest gripe people have with the ’ N

report is that the suthors, in summoning

uncertalnty to thelr cause, fail to acknowt- . -

cdge that It cuts buth ways, Explaing

Schncider: “What we don't know is just a8 - -

likely to make it worse as better,® -+

Solar varlability is a case In point,
Schncider offers a counteér scenatio to that in

the Marshall Institute repont: That during
the past 100 years, sofar encrgy output was - .
decreasing rather that increasing, And with- . ..

out.that natural cooling, which masked the

greenhouse signal, the earth’s temperature | £ o

would have warmed up twice as much, “It’s

really knows what the sun was doing 100 -
years back, “it Ix juse an likely as thelrs”

pure specufation,” he adds, but since noone .

Moreover, says Schneider, If the earth . A

warms up 2° to 4°C, ay modcls usually § -
predict, it will swamp anything the sun has .-

T M

“done i the past 100 years.”
John Perry, & meteorologist and staff di-

fa
i

f
a

rector of the Board of Atmospherle Sclences ..

and Climate at the Natlonal Rescarch Coun-
cil, ngrees, “If the report had just sald, in an
evenhanded way, ‘don't rely on the models

t
1

because there are hellacious uncertaintles® 0
we all would have applanded. But the way le .+
comes across Is that aff the uncertainties are *

on the downside, I don’t think that is very -
democratic,®

NEWS & COMMENT 993
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7o the Editors

a' article <1> on the Marehall Institute study
problem does not, in my opinion, do justice to
cbjective reporting usually seen in BCIENCE,

teslie Robert
of the greenhouse
the standards of

1 gave Roberts the names of three
1d Newell ~- who have

-~ Richacrd Lindzen, Jerome
endotsed the Marshall report's findings on the inadeguacies of
curcent global warming predictions. The article mentionnm thelir

support, but disminses them with with
is a major miastatement.

work is outside the field., This
en fag mote sctive in the fields

Lindzen, Namias and Newell have be

of research pertinent to the greenhouse effect than any critie of
the Marshall study quoted in the article, This slighting
reference to the only supporters of the Marshall teport mantioned

in the article betrays & bias.,

The repoct's critics quoted by Roberts 1ay great stress on
the matter of solat vapiability and ¢limate change. golay
varlablility ia an important tople and a pecsonal research interest
of mine, but it ia not essential to the principal findings of the
teport, The emphasis on solar varfabtlity is a smokescceen thrown

up by the ceritics to conceal the report's main conclusion ~= that
clouds and oceana {intzoduce enormous uncertainties into

warming predictions. this view 18 widely )
community <2>, The report just published by the UK Meteorology

Office, reducing the UKMO estimate of greenhouse warming from 5.2K
to 1.9 K as a result of a change in assumed cloud prtopecties,

confirms thie judgment <3>.

As a racent ediﬁdrial in NATURE comments, it s "plainly
foolhardy to pretend” in these elrcumstances that climate

‘ modellers can predict just what the futucrae course of the

greenhouse warming will amount to <4>.

put the vituperative and nohsubstantive nature of soma of the
criticisms quoted by Roberts (e=.g9., "noisy junk saience™) reveals
that more than technlcal f1ssues are involved in the hostile

reaction to the Marshall report.

The nature of the hidden issues emerges in the disagreement
over the amount of time required to nartrovw the range of
uncertainty in the greenhouse forecasts, Roberts quotes critics
of the Marshall report &8s saylng it will take at least 10 years,
and possibly decades, to obtain appreciably better results, We
have concluded that the models could yield the accuracy needed by
policy makers in 3-8 years -- PROVIDED the government accelerates
the pace of climate research with a majog infusion of funds, The
push administration has taken a blg step in that dicection with a

prominent meteorologlists =

tha comment that their major - -
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Hesearch Program budgeted at $191 million and talk .
increase to $250 miilion. . ;

ritics of the Marshall report say we can't afford
would like to see the government move now toward
e the policy lssue

Global Change
of & further

flowever, C

to wait, They
1imits on CO2 emisaions, That appears to b

underlying the technical argument.

In outr view, the technical facts indlecate that early limits
on C02 emission are unnecessary and may be undesicable, A 3~3

gufflcient ?
put i# the decision on CO2 iimits ims made novw,

to be necessacy.
and turns out to be the wrong decinlon because it was based on
{nnccurate information, the cost to the United States can be

staggering., Studies by the Congressional Budget Office and
several private groups set the cost to tha U. 8. of limiting
carbon dloxide emissions at £0.8 to $3.6 trilllon <3>.

With a price tag like that, a few years of walting for the
gruits of an accelerated research program would seem to be in
order. Prudence dictates spen ing-$250 million dollars to obtain
guidance on the wisdom of deciaions that could cost the U.8,
trilllons of dollars.

7o Joed

Robert Jastrow
Dactmouth Co) Qge.

2. Por example, C.D. Cess, et al., 6CIENCE 245, 513-516 (1983).

3, J., F. B, Mitchell, C, A, Senior and W. J. Ingram, NATURE, 3dl,
132-134 (1989). -

4. NATURE, 242, 339 (1989)
5, Repcorted in the NEW YORK TIMES, November 19, 1989,
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November 28, 1989

Editor, Sclence
1333 }1 Street, NW
‘Washington, DC 20005

To the Editor:

]eslie Roberts' account on the Marshall greenhouse report (**Global Warming: Blam-
ing the Sun,'* 24 November 1989, p. 992) is a very Inaccurate description of what the
seport says aboul solar activity and climate.

According to Roberts, the report asserts that ;he warming trend of the past centuty
was probably caused by Increased solar activity...'’ Nowhere in the Marshall report can

statements be found that would justify Roberts' remark,

The report’s approach to the climate jmpact of solar variability is suitably cautlous. It
comments correctly that lulls in solac activity have tended to occur every 200 years of $0
during the Inst thousand yenrs, quotes findings by Wigley and Kelly that these solar lulls
tend to be cotrelated with cold spells in climate, and concludes, *'if the correlation
between Jow solar activity and low temperaturé continues,’* & natural cold spell can be

expected in the 21st century,

The operative word In this conclusion Is “irr'. The Marshall statement s not a
“prediction,’” as Roberts called it, but a reasonable comment on the meaning of past

trends in solar and climate data,

The Marshall report makes an effective argument for careful research into all factors
causing climate change. Without an accurate assessment of all sources of climate change,
we will not be able to infer the component of change caused by manmade greenhouse

pascs.
Sincerely,
m W
Sallle Baliunng
(617) 495-7415

Scsqulcenlonnlnl Year 1989 SMm'SONM%Q?;::I):‘I.-‘Y:S;S ?;QSBSERVATORY
1
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November 29, 1989

Letter to the Fditor
SCIENCE Magazine

1333 d Street, N,W.
Washington, D.C. 20005

Dear Eﬂitors

This is 4n response to the "News & Comment” srticie entitled "Global Warmingi
Blsming the Sun,"” which appenrs on page 992 of BCIENGE, Volume 246, 24 November

1989, written by Leslie Robexts,

1 object to both the tone end to much of the materinl presented as olanted or
wrong. lImmedistely, I dispute the statement in the gubtiele, Our report does mot
wish away greenhouse warming. We maka two recommendations. One is that a very
large incrense be made 'in resources to study these effects, We would not have made
this recommendation if we did not believe that the possibilities were extremely -

seriousa,

Our second recommendation, that major policy actionms not be undettaken until.
the implicationn are better understeod, seems to be tha source of tha various
critieinma, More to the point seems to be the interest in the posaibility that
this report has influenced White House thinking in a major way, This gives rise to .
a second migstatement of fact —— one that I look at as personal critieism, The o
article snys, "Nierenberg, for his part, has been working hard to gat the meassge
into the White Houma,” I have done no such thing. 1 .was not even awvara that anyone
in the White House had a copy of the report'when I received a call to come to
Washington from La Jolla, on very phort notica, to brief some mtaff. At great
personal inconveanience, I did so, but I must say =< from them until now, I have had
no further contact with anyone in the White House.

1t 18 more likely that letters to the president and the Whita Houae by such
diatinguished meiencists as Jerry Namias and Richard Lindzen have had at least an
equal, if not grenter, impact, Despite the report's flat statement to the contrary,
Lindzen, Newell, rud Nomins have made important contributions to the subject, uniike

goma o0f the eritice cited in the article,

‘In responag to John Perry's remark on the climate models, we agrea that
u,,.there are hailacious uncertaintiee,.." which is one of the major reasons

v o of2,
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Letter to the Editor

SCLENCE Megnazine . .
November 29, 1989 ‘ .
Page 2. ’

for our recommendation oun policy, but I disagree when Perry says that all tha

yncertainties we present até on the downside, I1f I were to criticize our repott
today, it would be for having presented a 0.5°C rise in temperature as & fact
uhen a variety of evidence now maken it speem questionable. Having attended tha
mont recent moeting of the Climate Diagnostice Workshop, I am cartain that most -
working elimntologiste believe that thera hag been no significant dncrease in’
tempegnture in tha iant one hundred yeatrs. fhere wera one hundred and fifey
attendeen and only two papers wetre directly on global warming., It i3 not a happy
eireumastance to nota that none of these people wexe quoted in the SCIENCE article.
The only reason that the Namias and Lindzen letters vere cited 4s that I :
transmitted them to tha reporter. Other communications with a simitar point of
view were not cited nor wexe their authors interviewad sither,

o respond to tha remnrk "snapped" by an unnsmed tgenior Academy official
about the influence of possible solar variations, it le correct that 1t was
discussed -- but only as an example of the many 111-underastood possible contributions
to the problem, smong which remain water in the form of vapor and clouds (which is '
the most difficult), the other greenhouse paces, co}loidal particles, &nd torbidity,

Despite Steve Schneidex's trivial comment about solar variations, much good

wvork is being done that glves & positive {ndication of the influence eof solar
variationa, even back over the 1ast century. A paper om the subjact covering the
atmoopheric tempernture over the oceans presented by Newall st the Climate Diagnostice
meeting showed such an effect. Anocther paper by C.D. Keeling, analyzing hie famous
dnta set, nlso shows the influence of wolar variation and is being prepared fot
publication. ‘ - '

thiat I found very perplexing wae the repetitious veferences to the Academy.
I was chalrman of tha Academy committea that submitted the 1983 xeport on global
wnrming thnt is the most completa that has been published snd is still being widely
cefarenced, 1t wan put forward during the discuasions st the same White Housa
meeting whrras the Marehnll Report ves summarized. Fred Seite, pick Lindzen, Jerxy
Namine, snd 1 are all members of the Acendemy, and while we do not speak for the
Academy, we do make for a cectain presance and it vas only natural for me te inelude
the Academy's findings in the White Housme briafing.

Sinceraly,

Willeam Q. Noceonbirg

Wwiiliam A. Nierenberg

WAN/2lb
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To the editors, Science Msgazine '

Re: Global Warmings Blaming the Sua

Lestie Roberts’ article "Global Warming: Plaming the Sun® (Selence, November 24,
1989) Is mislending on several counts, it should first be noted that one of the suthors
of the Marshall Instltute Report, Willlam Nierenberg, aiso prépated the major NRC report
on the topie (the most messive of the ‘carefully researched and raviewed expért reports’
Roberts refers to). The three scientists referred to as supporters of the report, e
reported to be sclentists ‘whose mnjor work Is Jargely outside the greenhouse field.! It
is hard to know what is meant by this. Virtually no oné 1 know of has devoted his or
her eareer to the ‘greenhouse field,! However, each of the sclentists mentioned (Newell,
Namias and mysell) has published more papers on climate dynamics In the rofereed
professional literature than have any of the other figures mentioned In the article. In
the letter by Namins and myself that is referred to by Roberts, we gimply endorsed the
major conclusions of the Marthall report: pamely, that first, no evidence for the
existence of the ‘greenhouse effect’ can be found In the temperature records of the Jast
100 years; and second, current forecasts of global warming for the 21" Century are 3o
innccurate and fraught with uncertainty as to be useless to policy-makers. We atill
endorse these conclusions, As to the importance of research, no one puggests that flve
years will bring absolute certainty on the fssue of the warming, but it seems
wnreasonnble to ingist that we can’t reduce the degree of uncertainty substantially in

roughly this perlod,

I personally do not know why the discussion of solar effects was included in the
report; it certainly was far {rom central to the main arguments. [t would be difficult to
argva with the contention attributed to Schnelder, Mahiman and others, that ‘the only
question (concerning the warming) is how much, and by when.! However, what s omitted
from such contentions i the plaveible possibility that the answer to the question ‘how
much’ may furn out to bs very little, It is over this possibility that much current
debate centers. To be sure, even flve years of debate cannot settle such an lssue, but

research might.
' Richard 8. Lindzen,

. Alfred P. Sloan Professor of
Meteorology. M.I.T.
Cambridge, MA 02139

¢

ROOM 84.2418, CENTRR FOR METIEDRDLOOY AND FHYSICAL OCEANONRAPHY
MABSACHUSETTS INSYITUTE OF TECHNOLOGY - CAMEBRIDOE, MA oM
TELMY| $17 $38.3453 TELEX: #2 1473 MIT CAM

TOTAL P.O%
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Disentangling the greenhouse
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Contiming uncert
meeting last week In the Netherlands,

alntles about the working of the gree
that the detalis o

nhouse enhancement give the lle to those demanding, st a
{ an International convention shiould be settled on the spot.

A o

Melbourne
Pivimynony secins to kiow that thicis the

pint of the Fanth's sinfoce ut which the
Antotetle ozone hole renches funihest
worth,  While  the  obscivattons  of
anomatons springtime ozone  depletion
outshde the Antaretle Clrcle covers onty »
sinple senson (this thue st year), people
ecem eonvineed that this witl be the beach
cummer of 1otef Block, of warmith withou
ton (sce Namre 200, 200299, 1UKY).
Aunstratiahs oo not Hghtly forpo such
rlcneuu en, which s wh‘y some wopder how
g hestlog wiil be the yesolve to ‘.\:Q‘\
ultraviole e nway from skl

But cven in fitcrnte Austiniin, the con-
fuston between the srone hole and whnt s
strletly the supposed enfinncement of thie
noohnl gwcn’um-:c cffect by ntmospheric
constitucnts opngne to nfrnred Iy ns pro-
found ax elsewheie. There mny be rorgh
justice In that, ‘The springtime Antmctle
ozone hole, the lcul‘!y of whith scems
well attested by ihiy season’s obscrve-
tions, ix at Tenst a shpn thad n mensurable
property of the atmosphese bs uffected by
the rate at which nowanted sehigerimts
are dischmged to the ntmosphere. I
ehtoroflurocarbons (CFCx) enn offeel
the nzone ycer, why shonld pof the much
mene coplous relenses of other gieen-
hontse guses, such as enshon doxide, nffect
the cHumte?

The confusion Isncverthelessathient to
good ecauscs, some of whith me also
green, CECare grecihouse goses in thele
vwn vipht (and, moteente for molevufe,
are more effevilve than €Oy, Bt ton Fist
npproxintion, ozone depletton, what-
ever its epuse, does ol affeet the cllimnte
or even the weather, Poa second approxd-
mantion, of conrge, prane depletion (nnd
g0 CECx) nffect both clmnte wnd wenther
theough the changed vinfution of tempern-
ture with nititade —- the opopnese s
lowered — but the conzequences ennnod
ensily be predicted guintitntively fet ulone
discntangled from the datie,

ftow enn the dixtinedon between the
erane hole pnd the entumcement of the
greenhouse effect best be estublshed ps n

ast of gencent knowledpe? Much might
we done by the dhicct measircinent of the
spectamn of solnr ultinviolet rcHotlon
tenchitog the sinface of the Fnith ot ditfes.
cat plnces nnd gensong, ‘The most obvlons
rmc(iﬂll impediments me those of enli.
wntlon, which, th the absence of dota

from the past, must necessnily be nbso-
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fute. Pven so, it is remnrkable thet so fittle
tons <o fur Deen said abont the Hex of ultea-
vioter light renching the suifuce uf the
Emth In cven recent yems, Parndoxicatly,
It 4 were shown that ozone depletion
mienns extrna ultgaviotet, It would be ensler
to aepniate that from the divect enhance.
ment of the greeabouse.

White there showh) by now be po doubi
that the next practiend step should be the
negotintion of an fnternntional convention
o restelet the relense of sl greenhouse
gixes, the more obdurnte hnpediments to
winterstaading and prediction remuln ns
obdurnte nx ever, It ix maddening thit the
hig ancerininties seem to change only
slowly with the pagange of dime, Twao stand
out. The climate models e incotporate
what Is entted nvernge clondiness, but the
cffeet of renl clonds, with real eedges, on
the hent halanee b the troposphere coutd
be qualitntively different, tn prlocipte #
pot In mingnitude, the uocertnioties nre
tike those of estimnting the role of clowds
tn nucleny winter {(see Nameee 318, VY9,
19H5), T hnt st venmndn o problem,

“Fhe athes blg wincertninty, nt least so fne
ns the greenhouse enbancement due to
CO,lsconcerned, renmdns thid of knowing
the fote of whatever fraction of the ntinos-
pherle content Is dissolved In the ocenns
every yenr. facrensed converston o n-
organde cnshon wouhd be bealgn, anlntion
ns Dlenrbonnte in a stendily deepening
luyer of winm water nbove the oceanle
thermoctine would be the opposite, ‘T
ssie b been endlessly d‘mmsul. bt
there nre few who i ihis stage would put
thele Bonds on thelr beords and say they
koow the quantitative triih,

Fven relatively opermtional questions,
that of the movement of CO,within the
ocenns for example, me wmesolved. Tht
Is micely tHustooted by i aitcmpt Jost yeos,
lvr Peter €3, Prewer nond Cathealne Goyet
of the Wouds Haole Oceanoginphic Instl-
tution nd Pravid Dyrssen of the Chatimers
Tostitute of Technotopy it Qothenbw g, o
wensuwre the wosthownrds fux of COL I the
Narth AtTuatic (Sclence 246, 477; 1UR9).
‘The Horth Atlaste bs uxenily supposed to
be n anbytuntiel sink foy the gns, which s
supposed to be emrled nonhwards by
ocennle  currents, Bul  megsuiements
neross the Florida Culf and ot thice
stntlons plong the 25th paratict in mld-
Athantic femf 1o the conclusion that white
there is a substnntlol northerly bansport,
thot is atmast but ot gudte offset by trans-

port I the oppoxite direction. The net
porthnemds fux, ot 2080 million tonies »
yenr, b Just over one pegeent of the fux In
elther directhon, or just undes 8 pescent of
the annunl production of this greenhouse
o, Thdg Is mach smatier thun expected.
What cim be the explinntion? One s
that the dhn may be tnssfficlent, Theee
st of mewsorements of €O, concentru-
tion with depth are not many, nlthongh
the nuthoss of the study have used pre-
vious smvey dati to Interpoliie between
thelr stutlone, Another Is thot, while CO,
will b refeused as thie fower witers of the

Qulf Stienm rench the savfuce, I will be

reabsorhed from the ntmosphere ay the

Oulf Strenm cools, reducihng the pritind

pressime of the gas, Still nother is that

expectintions nee not yet fulfilled becuuse

these s not been enongh time, sfnce the |
onset of tnpld greenhouse gos prduction

hedl m centiny ngo, for the deep wilers of

the North M{muk to have fravellod as fur

noith,

tir the clrcumistinees, it mit pluinly be
foothmedty to pretend Jousd whint the future
contse of the entmncement of the green-
house wffeet will smount fo, Better mnd
more mensurenments will help, atthough
none with be declsive, Bt I more were
known of the vimlidlon of CO, concentrn-
tlon with betitade In the deep waters of the
Atlantic, it mlght ot Teast be possible to
gress when tinnsport Into the Notth
Atlnntle atmosphere would become sub-
stunthel, That would povide o menns of
teling Just how yulckly she Internationn)
conventhng  must  be  negotinted  end
hrovght info effect.

Ouextlons such us these were pladnly In
the minds of some of those attending rmsl
week'tmecting by the Nethertnmds, one of
severnl meetings planned ws preparation
for the more tn it dptomntle confer-
ences to be hold pext your, Guvernments
such ns the British were pitforled, bat un-
fubely, fon having nsked that the details ol a
conventlon —- the dute ot which the
furthoer secomsitbation of geecnhouse gises
shondd be tinhied, T exnmple — should
nwolt furiher study, ‘That, of coue, {s
entircly sensitie, 1tisIn nobody's Inferesls
that the cconomde disroption an inter-
natlonal convention will certuinly bilng
should he necelerated, B s not that there
s nothing cise (o ik about, the demnd
on bebalf of devetoplng conntrles for fuir
shintes In nny guotn system there puy be
for one thing. John Maddox
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.U.8. GLOBAL CHANGE RESEARCH PROGRAM

Funding Summary
(dollars in millions)

Original
CES Appeal
Request Level
- Agency . 1989 1990 1991 1991
National Aeronautics and Space Administration
Budget Authority 409 489 746 661
Outlays : 387 458 587 550
National Science Foundation |
Budget Authority 39 51 110 103
Outlays 20 . 42 79 76
National Oceanic and Atmospheric Administration
Budget Authority 9 18 105 87
Outlays 6. 14 76 64
Department of the Interior
Budget Authority ' 5 11 49 44
Outlays 5 10 47 42
Department of Energy
Budget Authority 20 45 66 66
Outlays 10 29 52 52
Environmental Protection Agency
Budget Authority 18 17 26 - 26
Outlays ‘ 5 14 20 20
U.S. Department of Agriculture
Budget Authority 18 33 47 47
Outlays 18 33 47 47
Total '
Budget Authority 519 663 1,149 1,034
Outlays 451 601 908 851



DEPARTMENT OF COMMERCE
DEPARTMENT OF ENERGY
DEPARTMENT OF THE INTERIOR
ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
NATIONAL SCIENCE FOUNDATION
UNITED STATES DEPARTMENT OF AGRICULTURE

DIRECTOR'S REVIEW - FY 1991 BUDGET
(dollars in millions)

Issue 1: U.S. Global Change Research Program (USGCRP)

Summary: This issue paper includes all seven agencies involved in the USGCRP but, in

particular, NASA's Mission to Planet Earth (MTPE) . MTPE (space-based research) represents
roughly 75 percent of this interagency research effort. : i

Rec. Rec.
: Agency Delta Delta
Enacted GRH Request Rec.. From GRH From GRH
1990 1991 1991 1991 Dollars Percent
Space-based 454 471 724 639 +168 +36
Earth-based . 163 170 403 351 +182 .+206
TOTAL BA 617 641 1127 990 +350 +54
O 583 627 908 829 +202 +32
o FY 1990: the enacted funding level is currently estimated to be $617 million. This

increase above the $192 million in the FY 1990 Budget is due primarily to the
inclusion of previously approved NASA prograns (e.g., Space Station polar platform)
and Congressional actions. .

o . FEY 1991: the request (as approved by the Committee on Earth Sciences) totals $1127
million, an increase of $486 million, or 76 percent, over the FY 1991 GRH Base. OMB
Staff recommend a funding level of $990 million, an increase of $350 million, or 54
percent, over FY 1991 GRH Base. )

o Issues: The major issues to be decided are the initiation of the NASA Earth

- Observing System (EOS), the degree of EOS international cooperation, the level of
“ ‘ Earth-based research, and the question of early scientific benefits.
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Evolution of the Program: Over the past decade, there has been an increasing interest in
studying the Earth as an inteqrated system from a multidisiciplinary perspective. This
interest has been sparked by concern that human activities were causing global-scale
impacts, and the development of satellite and computer systems had reached the point where
this type of ambitious study is possible. For example: :

(o)

In the early 1980s, NASA began planning a mission known as "Global Habitability"
intended to examine the Earth as an integrated set of complex processes.

In May 1986, a NASA science advisory committee (the Bretherton Committee) produced a
report entitled "Earth System Science: A Program for Global Change". The report
outlined an ambitious, multi-agency research plan, including the development of the
Earth Observing System (EOS), which had been under study by NASA for several years.

Shortly after the publication of the Bretherton report, OMB staff conducted the first
crosscut of earth science research. This crosscut showed that. the U.S. was planning
to invest roughly $1 billion in earth science research over the next five years, with
little or no coordination. -

In February 1987, the OSTP established the Committee on Earth Science (CES) to
develop a coordinated "global change" research program.

In August 1987, the Sally Ride Report (NASA) entitled "Leadership and America's
Future in Space" outlined four space leadership initiatives, including Mission to
Planet Earth (MTPE). The MTPE program included polar, equatorial, and geostationary
space observation platforms to build a long-term environmental data base.

President Bush endorsed Mission to Planet Earth on several occasions during the
campaign , including (Marshall Space Flight Center, 9-29-87):

- "Let us remember as we chase our dream into the stars that our first
responsibility is to our Earth, to our children, to ourselves. Yes, let us
dream, and let us pursue those dreams, but let us first preserve the fragile and
precious world we inhabit.", and

- "George Bush endorses "Mission to Planet Earth," an initiative put forth by Dr.
Sally Ride in a report to the NASA Administrator."

-15-



—
S - S, . /A\
3 . )
H

o The need for improved global observation was endorsed by President Bush on several
additional occasions after the election, including: :
- "....we ask all countries to combine their efforts in order to impfove
observation and monitoring on a global 'scale." (June. 1989 G7 Economic Summit
~Communique), and '

- "A major national ~- and international-- initiative is needed to seek new
solutions for ozone depletion, global warming, and acid rain. This initiative-
-~ Mission to Planet Earth-- is a critical part of our space program." (July 20,
1989 speech marking the 20th anniversary of the first U.S. lunar landing)

o . In 1988, the CES, working closely with OMB, developed a global change research
strategy document that was submitted to the Congress with the Reagan FY 1990 Budget.
In August, 1989, the CES published a detailed and prioritized research implementation
plan. )

Goals and Objectives of the U.B8. Global Change Research Proqram: The goal of the USGCRP
is to establish the scientific basis for national and international policy formulation
related to natural and human-influenced global change. Accomplishing this goal will
require significant improvements in observing, understanding, and predicting the complex
and integrated processes that constitute the Earth system.

The USGCRP is unique among federal interagency research programs in several respects:

- It is broad in scope, including research on the changes (i.e., physical,
biological, chemical, etc.) in the Earth's components (i.e., atmosphere, oceans,
etc.) and the outcome of these changes (i.e., global warming, ozone depletion,
drought, etc.) that occur on timescales of decades to centuries.

- Because of this decadal timescale, a majority (70-80 percent) of the current
program can directly address climate issues.

- It includes basic as well as applied research. The basic resear¢h is aimed at
advancing the underlying science. The applied research is directed more toward
specific problem solving or agency mission concerns.
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The need for such an approach is necessary to be able to respond to unforeseen future
environmental issues. For example, had NASA and NOAA not invested in small, but long-
term, efforts in ozone research there would not have been the talent or knowledge to
understand the radical seasonal decreases of stratospherlc ozone 1n the Antarctic over the -
past several years. : ‘

The USGCRP is divided into seven interdisciplinary science elements that represent the new
integrated approach to Earth system science (see Figure 1). The USGCRP goals, objectives,
science elements, and priority framework were developed in collaboration with the National
Academy of Sciences and other related international science organizations. Each of the
seven agencies has a specific role and resources to contribute to the program. Both the
national and international research communities recognize the quality and maturity of this
planning effort and view the U.S. as a leader in this area.

Note: The USGCRP does not include research on mitigation (e.g., energy conservation) or
adaptation (e.g., agricultural practices). The federal budget includes significant and
important R&D on these objectives as well, but these activities are more directly in
support of individual agency missions and are independent of the USGCRP program.

Discussion of the FY 1991 Proposed Research Program: The USGCRP is composed of a space-
and earth-based component. '

Space-based (NASA) Research: The FY 1991 NASA Missioano Planet Earth program includes
four elements: several ongoing satellite and research programs, the Earth Observing System
(EOS), Earthprobes, and Attached Payloads on the Space Station Freedom.

EOS: EOS is designed to provide a time series of environmental data monitored from space.
The EOS program actually consists of three components: space-based platforms (spacecraft)
and remote sensing instruments, a large data management system, and support for individual
researchers to analyze the data.

o NASA is proposing that the space-based monitoring instruments be mounted on two
platform series in polar orbit (EOS A and B). Each platform series would support a
variety of specialized monitoring instruments. The platforms would provide a
centralized power sources, orbital positioning, and communications capabilities for
all the attached instruments. Because of the size and polar orbit of the platforms,
they would be launched on large expendable launch vehicles (Titan IV).
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Increasing Priority

STRATEGIC PRIORITIES

Support Broad U.S. and Intenational Scientific Effort
Identify Natural and Human-Induced Changes
* Focus on Interactions and Interdisciplinary Science

Share Financial Burden, Use the Best Resources,
and Encourage Full Participation

INTEGRATING PRIORITIES
* Documention of Earth System Change
» Observational Programs

« Data Management Systems
» Focused Studies on Controlling Processes

and Improved Understanding
* Integrated Conceptual and Predictive Models

SCIENCE II’RIORITIES
Climate and Biogeochemical | | Ecological Systems I | Earth System Human Solid Earth Solar

Hydrologic Systems Dynamics and Dynamics History Interactions Processes Influences
Role of Clouds Bio/Atm/Ocean Fluxes § | Long-Term Measure- Paleoclimate Data Base Development | | Coastal Erosion EUV/UV Monitoring
Ocean Circulation and of Trace Species ments of Structure/ Paleoecology Models Linking: Volcanic Processes AtmySolar Energy

Heat Flux Atm Processing of Function Atmospheric Population Growth Permafrost and Marine Coupling
Land/Atm/Ocean Trace Species Response 1o Climate Composition and Distribution Gas Hydrates Irradiance (Measure/

Water & Energy Surface/Decp Water and Other Stresses Ocean Circulation Energy Demands Ocean/Seafloor Heat Model)

Fluxes Biogeochemistry Interactions between and Composition Changes in Land Use and Energy Fluxes Climate/Solar Record
Coupled Climate System| | Terestrial Biosphere Physical and Ocean Productivity Industrial Production | | Surficial Processes Proxy Measurements
& Quantitative Links Nutrient and Biological Processes| | Sea Level Change Crustal Motions and and Long-Term
Ocean/Atm/Cryosphere Carbon Cycling Models of Interactions, | | Paleohydrology Sea Level Data Base

Marine Ecosystems Responses
Productivity/Resource
Models
A RS
-

Increasing Priority

Figure 1

U.S. Global Change Research Program Priority Framework
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- EOS-A instruments will measure atmospheric, land, and ocean surface features
(i.e., vegetation, ocean phytoplankton, surface temperature, clouds,
precipitation, and sea 1ce) using v1s1b1e and 1nfrared detectors.

- EOS-B instruments will focus primarily on surface features measurable by radar
technlques (i.e., ocean circulation, atmospheric-ocean gas exchanges, and
-stresses in the Earth's crust.) but will also include several infrared
instruments to observe the atmospheric chemistry of important greenhouse gases
that can not be accommodated on EOS-A.

- Each platform series would provide 15 years of data (because the useful life of
each platform is only five years, a total of three platforms will be needed for
each series, flown at five year intervals). EOS-A and B series would be
staggered at two year intervals to provide the maximum 51multane1ty of data
observations.

NASA has conducted several trade studies and scientific reviews to examine data
requirements and to determine the kinds of instruments and the number and size of
platforms needed to satisfy these requirements. The two series platform design was
chosen primarily based on the requirement to provide simultaneously collected data
within 15 years and the availability and cost of launch vehicles. Figure 2
illustrates the Eos instruments, the diverse physical parameters being measured, and
some examples of simultaneity requirements.

Several other designs (smaller and more numerous platforms) were examined by both
NASA and the Europeans but the current designs, in addition to providing better
coverage, proved to be roughly the same or less cost dependlng on the particular
configuration. Instrument selection was done by peer review and took over two years.
It was one of the most complicated scientific peer reviews ever undertaken.

The EOS program also has undergone a non-advocacy technical review which resulted in
several program changes, including a reduction in instruments, simplified the
management structure, and standardized the platforms and instruments configqurations
over the 15 year mission life (no upgrades).

Planning for EOS has been done actively with the Europeans and Japanese who have
proposed to contribute two additional platforms, as recommended in the MTPE concept.
Several proposed U.S. research instruments will fly on these foreign platforms and
the European platform will support operational meteorological instruments from NOAA.
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Figure 2
EOS-A Simultaneity Requirements
o Vegetation changes (insolation and drying) occur on timescales of about 1 hour.
o Atmospheric changes (turbulence, clouds, aerosols) occur on timescales of 10's of
seconds. '
o To provide the necessary interpretation precision, reduce the complexity and cost of

‘ analysis, surface imagers (land, bio, oceans) and atmospheric correction instruments
- should fly on the same platform to register conditions, location, and time.

-20-



//H,

o EOS is not just/a space hardware program. Two-thirds of the program cost is for
scientific data analysis, modeling, and the data distribution system, providing
significant coﬁtributions even prior to the flight program. The other third is for
the remote sensing instruments and platforms. In fact, the platforms are estimated
to be less exﬂensive than other comparable space platforms (e.g., the Hubble Space
Telescope, Gama Ray Observatory, etc.).

Earthprobes: The Earthprobes program is aimed at undertaking innovative (low-cost and
low-risk) approaches to fly small instruments as soon as possible. For example, the first
Earthprobe is a $20 million (including launch vehicle) instrument to measure global ozone
concentrations.

Space Station Attached Payloads: The Attached Payloads will be a series of instruments
designed to monitor environmental parameters (e.g., stratosphere aerosols, lightning, and
the Earth's radiation budget) in the equatorial regions under the path of the Space
Station.

ongoing Programs: The last element of the NASA MTPE concept is the near-term NASA
satellite missions and research programs already approved and funded (i.e., TOPEX, Upper
Atmosphere Research Satellite, etc.). Although all of these projects will contribute to
near-term improvements, they are focused on specific processes and collect data at widely
different time scales (many separated by several years). :

Table 1 illustrates NASA's proposed schedule for all four elements of Mission to Planet
Earth and other related satellite missions.
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Earth-based (interagency) Research: The earth-based Programs encompass. all seven science-
elements identified in the USGCRP priority framework. A total of six federal agencies
sponsor research in this activity. Many of these programs are dependent on the data
collected by NASA's Earth Observing System or provide ground-based data needed to
calibrate the space data. Nearly all of these efforts have some element of international
coordination, represent the broad spectrum of research activities necessary to address
this issue, and can provide near-term incremental improvements to modeling capabilities
prior to the development of the global data set from space. Table 2 lists some of the
ongoing and proposed earth-based programs. The individual agency contributions include:

o Department of Commerce/National Oceanic and Atmospheric Administration (NOAA) has
nineteen programs focused on ocean and climate modeling, atmospheric trace gases
fluxes, and data management. These activities are consistent both with NOAA's agency
mission and its resources. :

o ~ Department of the Interior_ (DOI) has twenty-three programs focused primarily on the
hydrologic and geologic processes.

o) Department of Enerqy (DOE) has twelve programs focused on carbon dioxide and other
greenhouse emissions and the climate's response to these emissions.

o Environmental Protection Agency (FPA) has six programs focused on research to assess,

evaluate, and predict ecological, environmental, and human-health consequences of
global change, including the feedback of these changes on regional air and water
quality. _

o National Science Foundation (NSF) has twenty programs that support all areas of the
earth, atmospheric, and ocean sciences. These university-based fundamental research

programs are focused on earth-based studies on regional and global scales, large
scale field programs, and development of environmental models, including ocean
circulation, and energy/greenhouse gas/water fluxes between the biosphere,
atmosphere, and oceans.

o] U.S. Department of Agriculture (USDA) has fourteen programs focused on assessing the

effects of global change on the agricultural food and fiber production system and
forest ecosystems of the U.S. and world wide, including soil moisture and erosion,
energy/carbon/water cycles, and forest fire severity.
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(1)

Schedule for Mission to Planet Earth and Related Satellite Missions

Mission

Currently in orbit
Lageos-1/2 (NASA)
Nimbus-7 (NASA)
ERBE (NASA)
GEOSAT (DOD)

MOS (European)
POLAR (NOAA)

GOES (NOAA)
LANDSAT (NOAA)
SPOT (Foreign)
DMSP (DOD)
METEOSAT (European)

Approved and Funded
UARS (NASA)
TOPEX (NASA)
NSCAT (NASA)
ERS-1 (European)
JERS-1 (Japan)
ADEOS (Japan)
Radarsat (Canada)
Shuttle-based Insts. (NASA)

New Proposals (1)

Earthprobes 1 (NASA)
Earthprobes 2 (NASA)
Earthprobes 3 (NASA)
Earthprobes 4 (NASA)
Earthprobes 5 (NASA)
Earthprobes 6 (NASA)

EOS~-A (NASR)

EOS-B (NASA)

EPOP (European)

JPOP (Japan)

Attached Payloads (3,NASA)

Table 1

rpose

Solid Earth
Meteorological
Radiation Budget
Solid Earth
Meteorological
Meteorological
Meteorological
Land/Bio Processes
Land/Bio Processes
Meteorological
Meteorological

Atmospheric Chemistry
Ocean Circulation
Ocean Circulation
Land/Bio Processes
Land/Bio Processes
Oceans Circulation
Land/Bio Processes
Earth System Science

Ozone Monitor

Ozone Monitor

Ozone Mointor

Ocean Circulation
Ocean/Bio Processes
Tropical Rainfall
Earth System Science
Earth System Science
Earth System Science
Earth System Science
Atmos. Chem./Radiation

T »
o

VoW

Launch Date

1975/1983-90s
1970s-1991
1984-1992

© 1980s-1991

1988-1991
1970s-00s
1970s~00s
1970s-00s
1980s-00s
1970s-00s
1970s-1995

1991-1993
1992-1995
1995-1998
1990-1993
1992-1995
1995-1998
1994-1999
1991-2000s

1993

1995

1997

1995

1992

1997
1997-2011
1998-2011
1997-2000s
1998-2000s
1998-2000s

The key to these new proposals and the problem with the ongoing programs is the
simultaneous collection of these various environmental parameters.
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Table 2 : -
Example of Major Approved and. Proposed U.S. Global Change Research Program Earth-based Programs

Mission - Agencies (1) Purpose Schedule
Approved and Funded

GEWEX (2) NASA,NOAA,NSF, DOE Clouds/Radiations 1990-1999

WOCE NASA,NSF,NOAA,DOI Ocean Circulation 1989-1997

ARCCS (2) NASA,NSF,NOAA, DOI Sea Ice Change 1989-1996

TOGA NASA,NSF,NOAA,EPA Ocean/Atm Fluxes 1985-1990s

GTC NASA,NSF,NOAA Tropospheric Chem. 1986-2000s
GOFS/JGOFS (2) NASA,NSF,NOAA, DOI, DOE Ocean Fluxes 1989-1990s

LMER NASA,NSF,DOE,USDA Carbon Cycle 1989-1990s

RIDGE DOI,NSF Seafloor Heat Flux 1990-1999

CEDAR : NSF Atmos. Coupling 1988-1995

LTER (2) NSF Ecosystem 1985 .
Proposed :

GLOBEC NASA,NSF,NOAA, EPA,USDA Ecosystem 1992-1990s

MHAR DOE, EPA,NSF,USDA Human Interactions 1991

DMI DOE GCM Intercomparison 1991

LANDATA NASA,NSF,DOI Coastal Erosion 1991

GEM NASA,NSF Solar Flux 1991-1996

1: Most of these programs rely on partnerships with NASA's space-based programs.
2: Augmentations are being requested for these programs in the FY 1991 request.
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Science Benefits from the Proposed Program

It is extremely difficult to predict in advance the results from a 1ong-term program of
scientific research. Moreover, because of the very nature of earth processes, it will
‘require many years of observations in order to develop a sound understanding and
predictive capability. Thus, forecasts of science improvements are subject to
uncertalnty. Science improvements may take longer to realize than expected, on the other
hand, major improvements could be achieved relatively soon (as was the case with the
Antarctlc Ozone Hole).

The CES believes that its proposed program will result in major improvements in process
analysis and modelling, as early as three to five years after launch of the first EOS
platform, or shortly after the year 2000. The CES believes that important 1mprovements in
our understanding of specific global change issues will be achieved sooner since each
science element will focus on the following highest priority research needs:

- Climate_and Hydrological Systems: addresses the roles of clouds in the Earth's
energy budget, redistribution of energy by ocean circulation, and the Earth's
water cycle. For example, clouds may drastically lessen global warming and the
oceans may be able to store most of the additional heat trapped by greenhouse
gases. NASA's ERBE, TOPEX, and EOS missions, NOAA's meteorological satellites,
DOE climate model act1v1t1es, and NSF's basic research all contribute to this
element. There are also several interagency and international programs (e.g.,
GEWEX, WOCE, TOGA, etc.).

- Biogeochemical Dynamics: addresses the flux of trace gases between the
atmosphere, blosphere, land, and oceans. For example, ocean phytoplankton may
lessen global warming by trapplng carbon from the burning of fossil fuels for
millions of years. NASA's Upper Atmosphere Research Satellite and NSF's CEDAR
program contribute to this science element

- Ecological Systems and Dynamics: addresses the response of biological and
ecologlcal communities to greenhouse gases and the impact of these responses on
the physical climate system. For example, many ecological communities help
regulate global warming by consuming greenhouse gases but they could also be
damaged by changes in the climate. Experiments aboard the Space Shuttle, EOS,
and NSF's LTER program contribute to this science element.
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Human Interactions: addresses the linkage between human activities and :

environmental change. For example, the impact of man's use of land, water, and
other resources on the environment and the impact of these changes on man. The
interagency (DOE, EPA, NSF, and USDA) MHAR proposal for FY 1991 is specifically

focused on these issues.

Earth System History: addresses the reconstruction of the Earth's past climates
and environments through ice cores, fossils, pollens, and geology. For example,
the natural variability of climate over millions of years can be identified by
gas concentrations trapped in ice cores, as well as the impact on the
environment from these climate changes. NSF's Ice Coring Experiment and DOI's
paleoclimate programs contribute to this element.

Solid Earth Process: addresses the erosion and wetland loss caused by sea level
rise and the contribution of volcanoes to greenhouse gases. NASA's LAGEOS and
EOS satellites contribute to this element.

Solar Influences: addresses the long-term records of solar output and the
coupling of energy between atmospheric regions. For example, the climate
changes as a function of solar cycles, as does the production and destruction of
ozone. The GEM (NASA,NSF) and EOS (NASA) program focus on these issues.
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Baseline Projection and Discussion of Alternatives

GRH Baseline: The FY 1990 budget request for the USGCRP totaled $656 million, an increase -
of 26 percent over the FY 1989 level. Even though the request was divided among seven
agencies in five different Appropriations bills, the Congress approved the request in
full. The enacted level was reduced by the application of across-the-board reductions for
drugs, GRH sequester, and the distribution of a general reduction in NASA. At the GRH
baseline level, the government, would spend nearly $3.5 billion on global change research
over -the next five years. '

Enacted
‘ Pres. Post- Agency
Actual Req. Seq. Request GRH Baseline
1987 1988 1989 1990 1990 1991 1991 1992 1993 1994
Space-Based NA NA 409 483 454 724 471 488 503 518
Earth-Based NA NA 110 173 163 403 170 176 181 186
TOTAL BA NA NA 519 656 617 1127 641 664 684 704
O NA NA 460 615 583 908 627 650 672 691

USGCRP FY 1991 Budget Request: The CES has been an effective interagency coordinating
committee and recently submitted a recommendation for the FY 1991 USGCRP based on the
prioritization of the individual agency requests. At the request of OMB, the CES produced
five possible FY 1991 funding scenarios. After the initial OMB review of these five
options, the CES was asked to examine three additional options at lower funding levels,
related to different assumptions regarding NASA's EOS program. After review and
consolidation of these eight options, four possible funding alternatives were chosen for
this paper.
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Alternative #1 (CES Recommendation): The CES recommended funding level for FY 1991 is

$1127 million, an increase of $486 million or a 76 percent increase over the FY 1991 GRH
Baseline. Total five-year funding would be $12 billion, $8.5 billion above the baseline.
It includes full funding of an aggressive NASA Mission to Planet Earth program, with EOS- -
A launch in FY 1997, EOS-B launch in FY 1999, full funding for 6 Earthprobes (1992 to
1997), and a comprehensive, complementary earth-based program.

GRH
Base __ Impact on Baseline
1991 1990 1991 1992 1993 1994
Space-based 471 +0 +252 +640 +1451 +1798
Earth-based ' 170 +0 +234 +389 +530 +611
Total BA 641 +0 +486 +1028 +1981 +2409
0 627 +0 +280 +720 +1407 +2037
PROS:
o) Represents a very aggressive research program that fully addresses the goals_and
objectives outlined in the USGCRP research plan.
o Would demonstrate a strong U.S. leadership position on environmental issues.
o Represents a well-balanced program, with significant near-term activity (ongoing

projects plus Earthprobes), as well as longer-term work (EOS-A and -B).

o Includes a significant degree of international cooperation, with the Japanese and
European platforms and earth-based research.

o The vast majority of these programs have been reviewed for merit by the scientific
community and are technically and scientifically ready to proceed.

o An extremely ambitious schedule, particularly for the NASA EOS program, with
significant technical and management challenges. .

2 o The funding requirement would be very difficult to meet (roughly $8.5 billion above
the baseline over the next five years).
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'Alternative #2 (PAD Recommendation): The fﬁnding level for this alternative for FY 1991

----- : ~~ : ' o

TR e

[ 4

is $990 million, an increase of $349 million, or 54 percent, over the FY 1991 GRH Base.
Total five-year funding would be $11 bllllon, $7.5 billion above the baseline. The
alternative provides for EOS-A launch in FY 1998, EOS-B launch in FY 2000, funding for 5
Earthprobes (1992 to 199), and a relatlvely robust earth-based component.

GRH ,
Base Impact on Baseline
_ 1991 1990 1991 1992 1993 1994
Space-based 471 +0 +168 +421 41253 +1634
Earth-based 170 +0 +182 +284 +466 +535
Total BA 641 +0 +350 +704 +1719 +2169
0] 627 +0 +201 +508 +1139 +1768
PROS @
o At this 51gn1f1cant level, this alternative would be a major positive Presidential
initiative, and would st111 allow for significant international cooperation. :
o Initiates EOS on a sllghtly less ambitious schedule (six months slower) than
Alternative #1, in view of the technical and management challenges (e.g., data
management) .
o The science benefits would be similar to those of Alternative 1, except that

expensive large-scale field experiments would be deferred in favor of a series of
less costly regional-scale experiments.

o The ongoing program, plus the Earthprobes program, could provide 1mportant early
scientific benefits.

CONS:

o | Requires roughly $7.5 billion dollars above the baseline over the next five years.

o Under this alternative, the European platform, which is proposed for launch in FY

1997, would be in orbit a year sooner than EOS-A.

o Some Members of Congress have already criticized NASA for not planning to launch the
first EOS platform until FY 1997. A FY 1998 launch may compound this criticisnm.
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Alternative #3 (Increased International Cooperation and Accelerated Early EOS Proqram):
The funding level for this alternative is $973 million, an increase of $332 million, or 52

percent, over the FY 1991 GRH Base. Total five-year funding would be $9.5 billion, $6
billion above the baseline. This alternative represents several significant shifts in the
strategy proposed by the CES. This alternative was developed as a mechanism to seek
additional foreign contribution and to address the National Space Council's concern of
increasing the near-term science return. Under this alternative:

o

PROS

EOS-A would be initiated in FY 1991, with a launch date of 1998, rather than 1997 as
proposed by NASA and the CES.

The budget would initiate a new (as yet undefined) program, early EOS, consisting of
several individual satellites, to further increase near-term data collection. The
program would be specifically focused on global warming science issues, such as the
role of clouds and ocean-atmosphere fluxes. -

In addition, the Administration would seek even greater international participation
in the EOS-B phase of the program, including the possibility of foreign funding of
EOS-B platform development, or alternatively, flying U.S. EOS~-B instruments on
foreign platforms.

The budget for Earthprobes and the earth-based research would be the same as
Alternative #2. '

GRH
Base Impact on Baseline
1991 1990 1991 1992 1993 1994
Space-based 471 +0 +150 +468 +1001 +1603
Earth-based 170 +0 +182 +284 +466 +535
Total BA 641 +0 +332 +752 +1467 +2138
o 627 +0 +188 +515 +1060 +1645

Would provide a strong statement of the President's leadership on environmental
issues, particularly the need for early scientific returns.
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o The new, early EOS program could provide additional near-term contributions, address :
Congressional criticism that EOS provides little near-term science improvements, and -
promotes the use of low-cost, low risk flight opportunities.

o Provides a greater opportunity for foreign participation, including financial
participation from the lesser developed countries (LDCs), even if only at a small
dollar level. '

o -All of the counfries of the world would benefit from this research and should

appropriately share in the cost and could facilitate later cooperation on mitigation
actions. » ‘
o Could take advantage of elimination of any redundant instruments among the U.S.,

European, and Japanese platforms and/or the elimination of NOAA operational
instruments from the European Polar Platform.

o Establishing in the budget process a new, as yet undefined, early EOS program could
undermine the credibility of this initiative and the CES interagency program.

o The current program already has substantial near-term scientific activity. It simply
may not be feasible to accelerate the science any further.

o Europe and Japan have proposed contributing a total of $2.5 billion for Mission to
' Planet Earth. This contribution includes their own space platforms and instruments
and flying several U.S. instruments. It may be unrealistic to expect any substantial
additional participation from these sources, or from other countries.

o . Further slippage of the EOS-A schedule will increase criticism of this initiative.

(o)

Deletion of funding for the EOS-B platform would leave Mission to Planet Earth some
what undefined, because the exact configuration of the space-based component would
depend on what arrangements could be worked out with potential international partners

to fly U.S. payloads. NASA will appeal deferral of EOS-B.
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Alternative #4 (Defer and Re-study EOS): The funding level for this alternative is $855

million, an increase of $214 million, or 33 percent, over the FY 1991 GRH Base. Total
five~year funding would be $5 billion. This alternative funds 5 Earthprobes, and provides
a smaller increase for earth-based programs, but defers the EOS decision for one year '
pending further review of the EOS program, as well as a more detailed analysis of
alternatives. For example, some believe that the EOS program might be more cost
effective, and perhaps provide earlier science benefits, if certain instruments were flown
separately rather than placed on the EOS platform.

GRH
Base Impact on Baseline
1991 1990 1991 1992 1993 1994
Space-based 471 +0 +69 +7 +41 +78
Earth-based 170 +0 +145 +205 +279 +307 -
Total BA 641 +0 +214 +212 +320 +385
0] 627 +0 +128 +221 +289 +340
PROS:
o Allows time for a further consideration of the EOS program issues, such as data
management and platform configurations.
o Would be responsive to concerns likely to be raised by Senator Gore (and perhaps

others) that the current EOS project is too expensive and too late (monitoring
capability would not be on-line for another 5-10 years).

o Provides a 33 percent overall funding increase over the GRH Base, and still provides
some near-term scientific benefits from ongoing activities, Earthprobes and earth-
based research.

o EOS has already been extensively reviewed by the scientific community and found to be
technically sound and cost effective.

o A delay in EOS, however justified, could result in criticism of the President's

leadership on environmental issues, his commitment to the USGCRP and Mission to
Planet Earth, and the loss of foreign contributions.
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o A deferral of EOS likely could lead to a loss of potential support for the Space
Station and Manned Space Exploration programs because of the perceived near-ternm
importance of global change research among many Congressional supporters of the space
program. 4 g ’

o CES agencies (especially NASA) will strongly appeal and the agencies' continued
participation in the CES interagency process could be jeopardized.

OMB Staff Recommendation: OMB Staff believe that improved understanding of the Earth
system is an important national objective and, accordingly, have strongly supported the
USGCRP process. The CES member agencies have invested an extremely large amount of time
and energy in developing this interagency program, and as a result, the U.S. is far out in
front of any other nation's planning efforts. The USGCRP represents an excellent '
opportunity for President Bush to demonstrate high quality, national and international,
leadership on environmental issues.

However, the USGCRP, and in particularly NASA's MTPE, request is difficult to accommodate
in the current fiscal environment. Even the lowest USGCRP funding options submitted to
the OMB by the CES, requested several billions of dollars over the next five Years. OMB
staff have worked very hard with the CES to lower this request. However, staff believe
that a robust program of research will require significant budget increases.

On balance, Staff recommend Alternative #2, which includes:

o An aggressive near-term program of Earthprobes and other satellite investigations.

o Initiation of EOS, with launch of the first EOS-A platform in 1998.

o Provides significant international cooperation and roughly doubles the funding for
earth-based research.
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o Recommend, prior to execution of the FY 1991 Program, that the President's Science
Advisor, working with the CES, undertakes the following tasks:

1. Request a formai review of the proposed FY 1991 USGCRP by the National Academy
of Sciences. ' .

2. As part of that review, specifically task the Academy to review EOS, as well as
possible alternatives, to ensure that the proposed project is technically ready,
cost-effective, and will provide the greatest possible scientific return on the
investment.

Possible Reaction: The CES agencies will accept the Staff recommendation. Alternative #2
will be viewed by most Congressional observers and the public as an ambitious
Administration initiative. Some members, such as Rep. Green and Senator Mikulski, will
object to the FY 1998 launch and argue that it should be sooner. Others, such as Senator
Gore, will argue that the program, particularly EOS, does not provide enough near-term
information for policy decisionmaking. Staff believe that Alternative 2 falls in the
middle of these opposing positions. Alternative 2 provides a significant level of near-
term research and observations (e.g., many ongoing satellite mission, earth-based research
and field experiments, and Earthprobes) with little delay in the launch of EOS.
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THE WHITE HOUSE

WASHINGTON

November 29, 1989

MEMORANDUM FOR THE PRESIDENT ) / L/ﬁf“'

FROM: DAVID Q. BATES /
D. ALLAN BROMLEY

SUBJECT: Recommendations of the DPC Working Group on

Global Change for President’s 1990
Environmental Program

ISSUE

The Cabinet-level DPC Working Group on Global Change was
first convened in October to formulate and coordinate
United States policy on global warming and other selected
environmental issues. The Working Group was recently
assigned the task of developing options to fulfill the
President’s campaign pledge to host an international
conference on the environment and to seize the initiative
on the international environmental agenda. The group has
developed a consensus recommendation for a series of three
events to be held during 1990.

BACKGROUND

A. Campaign Pledge -- during the campaign you pledged to
hold during your first year in office an international
conference on the environment:

"In my first year in office, I will convene a global
conference on the environment at the White House. It
will include the Soviets, the Chinese, the developing
world as well as the developed. All nations will be
welcome -- and indeed, all nations will be needed..."

"The agenda will be clear. We will talk about global
warming. We will talk about acid rain. We will talk
about saving our oceans, and preventing the loss of
tropical forests. And we will act."

B. IPCC Activity -- the U.S. participates in the U.N.
Intergovernmental Panel on Climate Change (IPCC) as the
principal international forum to address the issue of
global warming:

-- Key working groups are chaired by Great Britain on
science, the Soviet Union on effects and the United
States on response strategies.



~

—- U.S. will host the third plenary session of the
IPCC in February, 1990, in Washlngton. The IPCC will
meet in plenary session a final time in August, 1990,
at which the completed reports of the working groups
will be presented, leading up to the Second World
Climate Conference in November, 1990.

-- You have stated that you expect the IPCC
deliberations to-lead, upon completion of the IPCC
reports, to the negotiation of a framework convention
on .climate change.

RECOMMENDATIONS

The following series.of events recommended by the Working

Group on Global Change was developed within the context of
the U.S. commitment to the IPCC and the accomplishments of
the Administration on global warming (set forth in greater
detail -at Appendix A). -

It should be noted that you will announce your budget in
the ,State of the Union on January 30, 1990, which will
include a number of environmental initiatives related to
global warming. It is.strongly suggested that the package
described below be announced either in the State of the
Union or in a major address directly before or after the
State of the Union, whichever is appropriate.

I. The President’s 1990 Environmental Initiative

The three events recommended below are packaged as a
1990 Pre51dent1al environmental initiative
culminating in the President’s International
Conference on the Conservation of Nature.

A. Address to the February, 1990 IPCC plenary
session in Washington

-- speech would explain U.S. policy on globak climate
change and promote the enormous investment the United
States has made both in understanding the scientific
elements of global climate change and in beginning to
take mitigating actlon.

-- opportunity to assert the U.S. leadership role on
global climate change and reinforce the U. 8.
commitment to the IPCC as the principal forum for
addreSSLng the problem.



II.

B. White House meeting on'international
environmental research .

-- attended by international delegations composed of
the chief science official, chief economics official
and chlef env1ronmental OfflClal from each nation.

-- focus of the meetlng ‘would not be on any
particular environmental issues but on advancing.the
quality and understanding of the analytical tools for
confronting environmental problems. Result would be
a common integrated approach for use in future
negotlatlons on env1ronmenbal problems.

—- all or .any partshof the deliberations could be
‘attended by the President. :

C. President’s international Conference on the
Conservation of Nature

~- President to host an international conference, in
the tradition of Teddy Roosevelt, focused on the twin
goals of the conservation of nature and sustainable
development.

--- emphasis on energy conservation, biological

diversity, reforestation, wetlands and oceans,
highlighting as models successful domestic programs,
international ventures (e.g., the pending U.S.-Brazil
agreement for. assistance in the management of
Brazilian national forests, banning of ivory imports,
and debt-for nature swaps), and future initiatives
(e.g., the reforestation initiative to be announced
in the State of the Union and the America the
Beautiful initiative to be 1ncluded in the 1991
budget)

-- significant "thousand points of llght" voluntary
component to be included.

-- approach separates the volatile issues of
atmosphere and global warming from the event with
which you will bé most closely identified.

Timing (see attached calendaf)

A. IPCC Plenary Session: date fixed, February, 1990.

B. White House Méeting on Environmental Research:
Spring, 1990, date to be determined.
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C. President’s Conference on the: Conservation of
Nature: Spring - Summer|- Fall 1990, date to be
determlned :

|-

Additional Initiative |
1 .

The Working Group also discussed the issue of hosting
the first negotiating session of the international
framework convention on climate change. The United
States has agreed to part1c1pate in the negotiatioms,
yet has made no' 'decision'to serve as host. The
United States, in' our capac1ty as chair of the
Response Strategies Worklng Group under the IPCC,
hosted a "workshop" to. begln discussions of the
likely elements of a framework convention. It is
suggested that the. United States may wish to host the
negotiations for the framework convention, which are
not scheduled té begln until after the Second World
Climate Conference in November, 1990 (which for
practical purposes means not until 1991), and
announce that decision at an appropriate time.

PROS' ‘ |
- decision to host the framework convention and,
by extension, an early announcement of the
decision, could give the U.S. leverage and an
‘element of control in the negotiation process,
allowing the U.S. to promote concepts such as
market mechanisms, emissions tradlng and offset
policies.

- hosting the "Washington Convention" would put
the U.S. in a leadershlp role on international
environmental issues.

- concern that any delay on a deClSlon within
the U.S. government|w111 result in the U.S.
being bypassed by another nation acting faster.

CONS ;

1
< no 1nternatlonal consensus on the legal
instrument to be employed for the framework
convention. The legal instrument could range
anywhere from model |employed to negotiate the
Law of the Sea Convention to a model less
intrusive on national sovereignty.
Unwise to host a negotiating session for a
framework convention before the U.S. knows what
the convention will be.
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- consensus that the framework convention will
be extraordlnarlly difficult to negotiate and
could eaSLly result in a document that the U.S.
could not 31gn.

- would place enormous pressure on the United
States to commit to economically 1njurlous
reductions, - arrived at politically, of emissions
_ for which there are no known substitutes at this
time.

- unique mix of Congressional, ‘interest group,
and media lhterplay that would surround a
_"Washlngton ‘Convention" would make any
discipline’ or control over U.S. negotiating
positions' all but impossible.

In the discussion of this issue within the Working
Group, a majority of your advisors expressed the
opinion that in the very near future, namely after
the February IPCC plenary session, the United States
will be in a better position to gauge the direction
of the IPCC and the legal instrument to be employed
in negotiating the framework convention, and that it
would better serve U.S. interests to postpone a
decision on hosting the convention until that time.
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1990 ENVIRONMENTAL CALENDAR

(Dates and Events in Bold are Fixed)

January
February 5-8

March-April

April 22
May 8-16
May

July 9-11
July
August

September-October

November 12-13

State of the Union
IPCC Plenary Session (Presidential Address)

*White House Meeting on Environmental
Research

Earth Day
*President's International Conference on
Conservation of Nature

Cogference on "Action for our Future" -
Bergen

*White House Meeting on Environmental
Research

G-7 Economic Summit

*White House Meeting on Environmental
Research or President's International
Conference on Conservation of Nature

Final Plenary Session of IPCC - Stockholm

*President's International Conference on
Conservation of Nature

Second World Climate Conference - Geneva

* Represents Alternative Dates for Events
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U.S. ACTIONS ALREADY UNDERWAY TO CUT GREENHOUSE GASES

In the first 11 months of the Administration, the U.S. has

already taken several actions unilaterally which, in addition to
being meritorious in their own right, will reduce CO, emissions
and address the global warming problem.

(o}

The Administration's proposed Clean Air Act, by
significantly reducing pollution from coal-fired power
plants and placing a permanent cap on emissions, creates a
powerful incentive for conservation. This alone could
reduce CO, emission by several percent a year. No other
nation has adopted such an ambitious clean air strategy.

The Administration's action to increase required corporate
average fuel efficiency (cafe) standards to 27.5 miles per
gallon will cut CO, emissions from automobiles.

The Administration has not only called for a worldwide phase
out of CFC's by the year 2000, but the Administration's
February 9th budget included a unilateral fee on CFC -
emissions, which will sharply reduce U.S. production and
emissions of CFC's. The CFC fee has been adopted by the
Congress. Scientists believe that CFC's are responsible for
20% of the greenhouse problem. In addition, the
Administration has proposed expanding the Montreal Protocol
to cover additional greenhouse gases which deplete the ozone
layer.

The Administration has sharply increased funding for global
climate change research. The fiscal year 1990 budget
contains almost $1/2 billion for this effort, a 21% increase
over 1989 levels. We expect another increase in the FY 1991
budget, with the amount to be determined. No other nation
is spending nearly this much on research.

The Administration is now developing a national energy
strategy, to be released in April. One of the clear goals
in developing the strategy is to increase energy
conservation.

Clean coal technologies proposed by the President in his
Clean Air proposal and federally funded will reduce the
production of greenhouse gases which are a by product of
current, older technologies. Current technologies can add
approximately 3% to greenhouse gas production per plant.

The President's proposed alternative fuels program for
automobiles has the potential to reduce CO, emissions from
automoblles.
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The Administration is preparing a major reforestation
initiative for possible inclusion in the State of the Union
address. The initiative will include funding of
approximately $175 million annually under a program called
"America the Beautiful." This program will encompass a
national partnership for tree planting. We hope to work
hand in hand with state and local governments, foundations,
" corporations, and private citizens to reforest urban and
rural areas, on public and private lands.
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MEMORANDUM FOR THE PRESIDENT

FROM: D. ALLAN BROMLEY é

SUBJECT: Your Meeting with President Gorbachev

My Soviet friends in the science and technology areas have
suggested privately to me that Mr. Gorbachev may wish to give
matters of the global environment very high visibility during
your forthcoming meeting in the Mediterranean.

In particular, given the state of the environment in many Soviet
cities (102 of these cities now exceed their own standards

by more than a factor of ten), I believe that his emphasis

may well be on obtaining U.S. technology and expertlse (very
much like that required by the Third World) that will enable

the Soviet Union to continue widespread burning of fossil

fuel, as required in its economy without the current level

of concommitant environmental insults.

There are also a number of areas in which the Soviets may
well wish to raise other environmental issues with you.
Among them are the following:

a. Creation of a Global Fund for Environmental
Protection

Background

There has been discussion of such an initiative in
Soviet papers recently, and Foreign Minister
Shevardnadze has mentioned it on more than one
occasion. The statements imply that this proposed fund
would be financed from reduced military expenditures
reflecting reduced East-West tensions. The Third World
would react enthusiastically to such a proposal, as
would many of our own citizens.
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Reconmendation

As noted following the Noordw1jk meetlng, I believe
that it would be unwise for us to commit to such a fund
unless we could target our support to specific areas
and activities.

b. call for a Reduction in Missile Launches and/or
Space Shuttle Flights to Minimize Stratospheric Ozone
Depletion

" Background

The Soviets have long maintained that their space

- missions do substantially less damage to stratospherlc

ozone than do ours, because of difference in our 1lift
vehicle exhausts. I do not understand this claim and
am trying to get data on it in time for your meeting.

‘It could well be, however, that President Gorbachev

will use this env1ronmentally attractive argument to
take U.S. competitive pressure off his own space
program and economy.

Recommendation

Pendlng more information on the credlblllty of the
Soviet claims, I cannot give a solid scientific
recommendatlon, but I would certalnly resist this
proposal in the absence of such reliable scientific
information.

C. Call for strengthenlng of the U.N. Environmental
Program and Creation of Some Kind of International
Center for Ecological Aid and/or a Global Environmental
Monitoring System

Background -

The Soviets are relatlvely recent entrants in the
environmerital field, having established their State
Committee for the Preservatlon of Nature only in January

1988. They are preparlng a draft of a comprehen51ve global

change program; it first surfaced durlng this past summer

(1989) in informal conversations and, in recent weeks, has
been mentloned officially on Soviet telev131on. No detailed

information is available as yet as to its content, beyond

the general statement that it is "ambitious." Shevardnadze

has very recently published a long article on Ecology and

. Diplomacy in one of the leading Sov1et journals. They

e



may w1sh to use this meeting to establish, publlcly, a
more aggressive environmental stance, whlle
51multaneously gaining good P.R.

Recommendatlon

If this comes up, perhaps you should emphasize our
strong support for the U.N. Environmental Program
(UNEP) and suggest that the restructured Internatlonal
Institute for Applied Systems Analysis (IIASA) in
Vienna, to which I refer below, might represent a first
and important step along the lines proposed.

da. Request a Lifting of COCOM Restrictions on the
Export of U.S. Supercomputer Hardware and Software
Essential to the Modelling of Global Change and of High
Technology Pollutlon Monitoring Equipment

Background

The Sov1ets have long had an outstandlng climate
modelling group at Novosibirsk, headed by Academician
Marchuk, now president of the Sov1et Acadeny of
501ences. They have, however, been limited,
partlcularly in recent years, by their avallable
computing capacity. These global climate models are
among- the most demandlng computer applications yet
encountered in science and technology.

Recommendation

I would recommend against any immediate relaxation of
COCOM controls until we were as certain as possible as
to the precise technology involved, how it would be
used, and what safeguards, if any, we would develop
against improper use. . _

e. Propose a Joint US/USSR Program to Repair
Environmental Damage in Eastern Europe

Background

Again, a highly visible political possibility, but one
based only on very vague and unreliable rumors.

Recommendation

Would need substantial additional study to define and
delimit our obligations in any such program. I cannot
help being reminded of the child who kills his parents
and then throws himself on the mercy of the court
because he is an orphan!



- In the global change research area, there are a number of
spe01flc areas where the Soviets would wish to establish or
initiate joint projects.

a. Admigsion of the 80viet Union to the Ocean
Drilling. Program (ODP)

Backgroﬁnd

The Ocean Drllllng Program (ODP) is an 1nternat10na1
program of basic research in the marine geosciences
that utilizes an offshore drllllng vessel converted for
scientific research. The objectlve of the ODP is to
explore the structure and history of the Earth as it is -
recorded in the basement rock and overlylng sediments
accumulated on the seafloor. The program is managed by
the National Science Foundation (NSF), which supports
over half of the program costs. Six international.
partners representing 18 nations prov1de the remainder
of the necessary funds. The ODP is theé successor to
the highly successful Deep Sea Drilling Program (DSDP)
which ceased operations in 1983.

After preliminary governmental review and approval in
1985, NSF requested that the Soviet Academy of Sciences
con51der 301n1ng the ODP. A second review by the -
Administration, however, raised concerns regarding
Soviet access to technology used in the ODP. Further
discussions with the Soviet Academy of Sciences were
terminated in March of 1987.

Slnce 1987, both the U.S. scientific communlty and the
1nternatlonal partners part1c1pat1ng in ODP have

reiterated their support for Soviet involvement in the
ODP. The Soviet Union is the only country with global
geosc1ence capablllty that is.not a member of the ODP.

In September 1988 the Executive Committee of the ODP,
which represents 1ts partlclpatlng members, unanimously
- passed the following resolution:

Whereas the USSR has a long and dlstlngulshed
record of accomplishments in earth sciences, and
was an active and valued partner in the
International Phase of Ocean Drilling and,

the USSR continues to have an active interest in
global earth science as does the Ocean Drilling
Program, and



the U.S. Government has not yet offered to enter
into a Memorandum of Understanding with the USSR,
-and recognizing that:

the USSR is still interested in joining ODP as a
full member, but the USSR cannot keep the
potential commitment open indefinitely,

Therefore: EXCOM reaffirms its previous
resolution and recommends that the U.S. Government
immediately take appropriate steps to secure full
membership in ODP for the USSR.

Recommendation

I believe that it would be in the best interests of
both our countrles were you to invite the Soviet Union
to part1c1pate in the Ocean Drilling Program, along the
lines 1n1t1ally approved in 1985.

NOTE: I understand the Dr. Michael T. Halbouty plans
to discuss this matter with you while he is in
Washington November 27-29, and that he will strongly
support Soviet participation in ODP. He has already
‘discussed this with Boyden Gray (July 1989).

b. Marine Geological and Geophysical Research in the
Arctic Ocean Basin

Background

The polar marine geosciences are evolv1ng rapidly and
contribute a broad spectrum of essential research
elements to the recent thrust in global-scale studies.
The fundamental goal is to 1ntegrate\the Arctic Ocean
Basin into the global perspectlve of paleoclimate and
geology -and to develop- quantltatlve models. All :
aspects of the geology and geophysics of the Arctic -
Ocean Basin remain largely unresolved. The Arctic ice
‘cover makes marine geophysical and geological field
studies extremely difficulty. Therefore, we have only
the most basic picture of the structure and evolution
of the Arctic Ocean Basin and its relation to the
surrounding contlnental areas.

Marine sediments contain a record of tectonic

- evolution, environmental: processes on the adjacent
contlnents, and fluctuatlons in global climate. A

prlmary objectlve of marine geologlcal research in the

Arctic Ocean is to recover good quality cores (up to 20

meters in length). The geophysical framework must also



be carefully prepared in order that the scientific
return be maximized. This involves access to modern
research icebreakers and ice platforms and deployment
of marine geophysical instrumentation such as
multi-channel seismic equipment. In order to advance
our knowledge significantly, we require a coordinated
marine geological and geophysical effort to address the

unresolved questions of global scope:

—— Determination of the tectonic evolution of the
Arctic Ocean Basin and the origin of its present
configuration; :

-- Determination of the Cretaceous and Cenozoic
paleo-oceanographic history of the Arctic region,
with emphasis on episodes of widespread anoxia and

Cenozoic¢ climatic deterioration;

- Determination of the paleoclimatic history of the
circum-Arctic region, with emphasis on the origin,
nature, and. forcing functions of intense climatic
cycles and the history of the last deglaciation.

Proposed Joint Activities

1. Preparation of an overall science plan aimed at
the establishment of a geological and geophysical
framework for the Arctic Ocean Basin through
site-specific, geologic sampling; and '

2. Acquisition of sediment cores from mobile
platforms (icebreakers equipped for marine
geological sampling) in order to establish
geophysical "ground truth" and reconstruct the
polar sedimentary record.

Recommendation

I have discussed this program with Erich Bloch and ‘his
staff at NSF; they strongly recommend it, and I would
suggest that you might wish to propose it to President
Gorbachev. ‘ b

NOTE:  Senator Ted Stevens of Alaska is a very strong

supporter of this initiative and has discussed it with
me -on two occasions. '

c. Arctic Ocean Sea Ice Thickness and Extent

Background

The quasi—perménent Arctic sea ice cover is a
significant component of the global climate system.



Climatic-scale variability in its extent or thickness

is an important research issue. Sea ice is a primary
determinant of the annual surface temperature range
because it modulates the energy exchange between the

ocean and the atmosphere. Recent reports suggest a
significant thinning of sea ice covering the Arctic
Ocean. Both the United States and the Soviet Union

have compiled information on the extent and

concentration of the Arctic sea ice cover. Cooperation in
the areas of data exchange, plannlng of future cooperative
~~exper1ments, and instrument technique development would ‘
yleld substantial advances in our understanding of not only
sea ice dynamics, but also the internal processes of the
Arctic environmental energy budget. Moreover, it would
provide a definitive test of the ice-albedo feedback
loop,- serve as a wide-ranging surface  truth experiment

for upcoming satellite-based synthetic aperture radar’
programs, and contribute to a number of lnteragency
Arctic Ocean research objectlves.

The following are topics of interest:

-- Sea ice as the climatic modulator of the Eurasian
Basin: The Eurasian Basin is a region of seasonally
highly variable sea ice concentration, and extremely
active heat exchange between the ocean and the
atmosphere. Research would involve comprehensive
measurements of the surface heat budget and sampling of
ice concentration, thickness, mechanics, and
thermodynamics, along with the structure of the upper
ocean and lower atmosphere over a large grid of
stations within a relatively short time period.

- The thickness and real extent of Arctic sea ice:
Thickness and extent are the fundamental parameters
that influence processes of hlgh—latltude air-sea
interaction 1mportant to global climate. Moreover,
significant change in climate will affect ice
thickness. Satellite data obtained. nearly continuously
since 1973 provide estimates of sea ice extent. The
body of in situ measurements needs to be evaluated in
order to estimate changes in sea ice thickness and
volume and to complement satellite observations.

Proposed Joint Activities: Meeting of U.S. and Soviet
sea ice spec1allsts to review availability of current

information on sea ice and to plan future cooperative

research. :

Recommendation

Again, I have discussed this program with Erich Bloch
and his staff and with members of the Federal

\



Coordinating Council on Science, Engineering and
Technology (FCCSET) Committee on Earth Sciences. I
would again recommend that you suggest this initiative
to President Gorbachev.

d. Meeting of sénior Scientists, Economists and
Environmental Ministers on the Topic of Global Change

Background .

Follow1ng up on our brief discussion of a p0551b1e
meeting of G-7 science mlnlsters, discussions within
, the DPC Working Group, and discussions durlng the
Noordwijk conference, there appears to be quite general
support for a meeting here in Washington in March or
April of 1990, at which delegations composed of the
chief science official, the chief governmental
economist, and the chief environmental officials of
each participating, nation would meet to try to develop
a .comprehensive methodology for national and :
international use in confronting environmental
problems, interrelating all their scientific, economic
and environmental components. This would £fill a
generally acknowledged gap in the current international
analytical processes and would lead to a matrix,
building upon the U.S. domestic approach to problem
solving, for all future negotiations on environmental
problems, as well as build a strong foundation for
future international cooperation in this area.

There is now a consensus -- follow1ng Noordw1jk -- that
it would be unwise to restrict participation to the G-7
nations only.

Recommendation

I would suggest that you invite President Gorbachev to
send his senior representatives in science, economics
and the environment to such a meeting.

There are three add1£10nal tbplcs that I should mention in
connection with your meeting with President Gorbachev. They
are the following:

a. Destruction of U.S. and USSR Stocks of wWild
Smallpox Virus

\

Background

. Only the U.S. and the USSR have admitted remaining
stocks of smallpox virus. All other supplies were



destroyed under U.N. auspices a number of years ago --
with the possible exception of remaining clandestine
supplies in Libya and similar areas. We now have the
technology =- in three years, and for about $3 million
-- to map the entire genome of this virus so that in
the very remote possibility of needing it at some
future time, we could recreate it.

As Secretary Sullivan, I believe, has already discussed
with you, there is at least the possibility that the
Soviets might announce -- for public relations purposes
-- their intention to take the lead in destroying their
supplies of this virus in the interests of peace and
human welfare.. This could develop into a significant
public relations coup.

Recommendation

I would suggest that you raise with President Gorbachev
the possibility of a joint U.S./USSR project to map the
genome of the smallpox virus, followed by its total
destruction. This would be an excellent example of our
two nations acting, once and for all, to remove from
the planet what was even recently one of mankind's
terrible scourges.

b. The International Institute for Applied 8ystems
Analysis (ITASA)

Background

This international institute based in Vienna was

established in the aftermath of thHe 1973 o0il shortage

and focused prlmarlly in_its early days on
elated: iss 3

Some of the more liberal members of the
Democratic organization in the Boston area. conv1nced
the American Academy of Arts and Sciences, based in
Boston, to take over American representation in, and
support of, IIASA and over the years have managed to
prov1de some private -- and, more recently, some
National Science Foundation -- support for it. The
Boston group, led by Senator Moynihan but with strong
support from senior members of the Harvard and M.I.T.
faculties, is now seeking to have the U.S. formally
rejoin in supporting IIASA at the federal level.
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Recommendation

Given the need for better communication with Eastern
Bloc countries and the fact that IIASA is an existing
East-West entity, I would recommend that we consider
renewing our formal support but with the understanding
that the mandate of the Institute be changed to that of
study of global change problems, rather than the more
restricted ones of the past and that its name be
changed to reflect its new role. It would take several
years to get a new organization into action and

. conversion of IIASA can be done much more quickly and
efficiently. : _

You might wish to make the offer of reinstituting U.S.
~ support conditional on the above mentioned changes.

C. Exchange of Pershing II and 8S-20 missiles for
Museum Display

Background

over much of the past year, there have been a series of
discussions involving the director -- Martin Harwit --
and staff of the National Air and Space Museum with
_representatives of the Soviet Union concerning the
possibility of an exchange of an American Pershing II
ahd a Soviet SS-20 missile -- committing establishment
of a permanent memorial -- in both the U.S. and the
USSR to the first nuclear disarmament agreement.

The Department of State and the Department of Defense
have agreed to cooperate, and the Army is prepared to
offer two Pershing II missiles for use in these
displays.

Prior to retiring as Chairman of the Joint Chiefs of
Staff, Admiral William J. Crowe, Jr. formally discussed
such an exchange with his counterpart, General Mikhail
A. Moiseyev. - The proposal has also been discussed with
Ambassador Yuriy Dobinin, with Marshal Sergei
Akhromeyev and Defense Minister Dmitri Yazov, on the .
occasions of their separate visits to the Air and Space
Museum. All have indicated their support for the idea, .
but as yet there has been no official response from the .
Soviet Union.

I suspect that all of the Soviet representatives

" involved are waiting for some formal approval from Mr.
Gorbachev. If you agree with me that this proposed
exchange is one that would be in the interests of both



11

our countries, I suspect that a word from you to Mr.
Gorbachev durlng your forthcoming meeting could very
well make it happen. :

-

Recommendatlon

That you mention thls to President Gorbachev if the
occasion arises.

Finally, I expect to receive shortly the first two copies of
the inaugural American edltlon of the Soviet high school
sc1ence and mathematics magazine, Quantum, which will
shortly be distributed to over 200,000 U.S. students, with
NSF support. I will provide you these two copies (which
will bear appropriate designation as copy 1 and copy 2), one.
for yourself and one to present to Mr. Gorbachev.




]

T ROV BY. Xerox Telecopier 7020 711-30-83 ; 2:24PM ; - 2026474503~ 2024562397:% 2

- ;;EL_EXS,) l{c%%fij——]::)(fCK’Fiﬂ“ Press Backgrounder

» President Busgh discussed global climate change with General
Secretary Gorbochev, telling him that the UE intends to
offer. to host negotiations for a framework convention on
global climate chenge to begin after the IPCC completes its

woTk next fall.

¢ The President raised the environmental issue because of its
importance globally and because the US and the Soviet Union
are working closely together in the IPCC process.

® The IPCC (the Intergovernmental Panel on Climate Change) is
an offshoot of the UN Environmental Programme (UNEP) and
the World Meteorological Organization (WMO). It was set up
in 1988 to provide a central forum to discuss global
climate change.

» 'IPCC has three working groups: the Soviet Union chairs the
Working Group assessing the impacts of climate change and
the US chairs the Working Group tasked with identifying
strategies to respond to climate change; the Working Group
on science is chaired by the UK.

e Both the US and the Soviet Union believe the IPCC process
is working well; the leaders reaffirmed their support for
the IPCC's work and look forward to the next IPCC meeating
to be held in Washington, D.C., in February. -

® Scientific uncertainties about global climate change
remain: we understand that increased emissions of certain
gages, called greenhouse gases (carbon dioxide, CFCs,
methsne, etc), can cause global warming but existing
scientific models cannot predict precisely how the global
climate system will respond because of variables, such as
cloud cover, ocean temperature and rainfall.

e Given these uncertainties, our approach must be flexible
enough to allow changes to be made as our -understanding
increases: we believe a fra k_convention with

® associated protocols is the best approach. Thig format was
used successfully in the vienna Convention and its Montreal
Protocol to Protect the Ozone Layer.

¢ More scientific research is needed to address these
uncertainties. The United States proposes to invest $500
® million in global climate change research during the coming
year; we hope others will join our efforts.

e Even with the scientific uncertainties, President Bush
believes we should take actions that are also important for
other environmental reasons. Such actions include ending
the use of CFCs by 2000, controlling CO2 emissions,
undertaking aggressive reforestation programs and promoting
energy conservation and energy efficiency. A number of -~
these and other important initiatives are included in the

\ President's ambitious Clean Air Act proposal.
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