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e, Gray President Vest, members of the MIT Board and facully, Mayor Sheils Russell.
purents end famibies. alumn and abunnae. students, and especially thase of you whio are
gruduating scniors.

Thank vou for inviting me this mormmg. [t is truly an bonor to be MIT s Commencemeny
spreaker. 1t's a pleasure (o return 1 this city where | myself geaduated 27 years ago, from a
school Just up the river.

That school. Harvard, and 8T have had a long and semetimes tamultuous relationship,
in the carly days. beginning inthe 186Us. Harvard tried 1o absorb MIT. But this scheol's founder
and very firgt Peesiclent, William Barton Rogers, fought back. He was adamant that an institution
devoted to fostertog scieniific knowledge angd a Bheral education must remain tndependent.

Masy things have changed since these days. For example, witon for first-year studuents
in 1866 was $100, ‘ |

President Bason, incidemally, Hieratly gave his Hie for gus mstitution. Whoen he retumced
after his retirement w deliver the commencement speech it 1882, oighi in the nuddie of his
speech, be died. As a result, } bave the rure comfort of knowing that whistever veur reaction
today. ] will nut be remembiered as the suftest speaker i your school's kistory. Tam fully
prepared, however, 1 be rentenbered 25 the second stiffest,

In preparing for this speech, § engaged in'a dialogue with the graduating <lass by way of
the Interact and vour untversity's computer nebwork, the Athena system, More than 100 of you
respended 15 some detatl, and §dank you very much. For those of vou who didn't respond, |
know who veware, T read every response thoroughly -- o6 e World Wide Web - and 1 learad
a great deal. Among other things, several of you emphasized the fact that MIT not only educates
scientists and engimeers but also architeees, luiguists, designers, ceonomisis, even poets. )

Nevertheless. because this 13 MIT, | want to share some thoughts (oday. about the ‘
relationship between science wnd technology on the onehand snd bumankind and society on the
other, " “ :



When Winston Churchill spoke here i 1949, hie spoke about the relationship ol scienee
and saciety. Tuen yewrs Jater, in 2 eelebrated lecture in England. scientist and writer C.FP. Snow
mtroduced the coneept of the "two cultires.™ In s subsecoent book, eatiied o Cudiires. he
wrote Gt the cufture of science and the culture of society’s Titerary arts "had almost ceased 10
communicate af all.” He aoted that the popular colivee in England and Amorica dpoke e same
cultural fanguage. Hut both “had about as much communication with MIT as though the
scigntists spoke nothing but Tihetan,”

Why is there such o gulf between science and sociey?

‘This sehisns between seienee ad the rest of sactety - which began at least as carly as
Gahileo's wial in 1633 and continued with the triad of John Scopes in 1925 in my home state of
Tennessew - has not narrowed sinee tee publication of Snow’'s famous book.

Indeed, eighteen months auzo, Sheils Toblas examined this schism and concluded that it
has grown worse, “Scicnce iHiteracy has entered a sccond, more permicious swpe, fueling
widespruad opposition to science.” she said, noting that physicist and science historian Gernld
Holton has written that this now opposition to science “threatens to topple the Enlightenment-
based traditton on which scientific dixcourse and democratic polities are hased.”

Tweo culivres separated by a great divide,

One of the consequenees of the widening of this divide is that the metaphors of scienee
are no fonger wigrating inte our populac culture at the rate they once didy Inthe canly decudes of
the scientilic revolution. during the 17th century, there was an explosion of new metaphors thi
crossed the pormeable boundary between scieoee and culwre, [t wos more copumon 1 gt o
for individuals 1o be fully conversant in both science and the rest of euliure. Angd there was toss
to mester before the saientific revolution speeded up, John Steart Mitl was described as “the last
ot 10 Know evervibing.” o that age. poople generally acgiivred an intuinive sense of Newtonian
shysies, wid spoke of the universe a3 wn apparatus thal ran like clockwork. They spoke of sowisl
GTERnIAtGNS m@cm%}iing machines, Later on, Charles Darwin’s theory of naturad selection
supplied metaphors for compennog in ceononsics and fife, and sul) later supplivd the language
for a sociat movement that nusused his theory and borrowed his name,

3ut now. in the secomd haif of the 20th century, while the cumber of new discoveries
flowing out of the stilf accelerating seicntific revolution 1s ot least a thousand-fold greater, ti
flow of these metaphors o the rest of socicty has slowed to 4 trickie.
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[ believe 101s time for a new effort to build bridges between these two cudtures. | ngice:
with my late friend Jerry Wetsner, who said in his inaugural address as President of MY jn 1973,
that it 18 our responsibility "to understand what our fearning and discoveries may do to man and
society, and 1o transmit that knowledge to new generations -- to . . . leaders who may be swiser
than we i applying it, or wiser in judging how slowty or raptdly these technologies maw he
absorbed.™

I am convinced that a more robust discourse between science and society could empower
us to fruitfully apply some powerful new metaphors from science in an effort 1o better
understand society and better understand the relationship between science and technology and
our society.

Let me illustrate what | mean with an example. 1 have a friend who's an MI'U graduate,
named Danny Hillis. A few vears ago, he patiently explained to me the workings of a massively
parallel supercomputer by peinting out that the first computers relied on a central processing wnil
surrounded by a field of memory. To find the answer to a particular problem. the CI'U wen!d
send out to the memory to retrieve data, then bring it to the center for processing. The resui,
would then be placed back in the memory. Three trips. back and forth. consuming preciauns e
and generating unwanted heat.

The architectural breakthrough associated with massive parallelism was to breai v 1,0
powcr of the CPU and distribute it throughout the memory field in the form of smaller, neps -
processars. cach co-located with'the memory it processes. When a task has 1o be perfonned s
of the processors begin to work simultancously and process a small quantity of information.
Then all of the separate parts of the answer are sent simultancously to the center whetw fies
assembled. One trip. Less time and heat.

When vou think about it. the metaphor of massive parallelism, or "distributed
intelligence.” ofters a nice explanation for why our representative democracy 18 superior o 2
governmental system run by a dictator or a king. Where totalitarian regimes rely on a eontinl
processor to dictate all commands., representative democracies depend on the power and smiehit
of people spread throughout the soctety. each located adjacent to the part of society in whict: i
or she is most interested.

Or-take capitalism. The Soviet Union's cconomy collapsed because 1t relied on o v'c:.'an:sj
processor to make all cconomic decistons. 1 didn't work very well. Innovation withered = 3
‘,,currupli(in‘ took-root. -The North Korcan economy continues to rely on a central processor, #id’
Atoday. its people’are starving. But capitalist economies distribute the power to-those located-
outside the center -- cmrcbrcncurs and consumers, who make their own decisions indepeaden: of
cach other, and those accumulated activitics create a stable system that marries supply and -
demand and keeps prices stable: . R
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. o ke a thivd example, many of e st wehniques from the worid of managument -
as graduates of the Stean School know very well - vely on the same prineiples of disiribied
mielligence, even if they don't eall i that. By distributing istelligence and information and
responsibility w warkers on the front lines, organizations are transfonming themsclves, sorving
custonrers beiter, and producing greater vatoe,

fach of these examples relics for is success on the same baste architecture, Instead of
inststing thae afl deeisions be made in a single place. the power s widely distibuted throughon
the organization. Bach individual's pottion of the answer 15 then assembled as part of @ coliccuve
conclusion, In capitalism, it's called supply and demad. In representinive democracy it's called
seli-determination. In each case it is vssennal that alf the individeals involved share some basic
characieristics: for :,w’nph.. the freedom 1o obusin information that Dows unimpeded throughen
the system.

fn organizations that are based on this desiis, 1t s cruciad that all the individuals who are
purt of the organization feel a sense of cohesion that is based on a common understanding o the
organization’s guiding vision. (s crucial that they all understond the organizaton's basic zoals,
andd that they all shiare the same basie values upon which a decision can be based, whather i %
mude by the CHEO or a clerk Behind 8 word processor,

Some organizations find this cohusion deceptively casy o cstablish, simply beeausc
thev're new, and evervone involved has been prosent gt the ereation amd s eager 1o accompinsh
the goals easily keptin mind until the initial burst of enthusiasn wanes. Por example, NAS jat
a wan on the moon and returned him safely i fess than 18 years, [ was an inspiring sprint. 3
once that goal was aclaeved, the organization’s culture begnn 1o guickly erode und has had
recently to be painstakingly rebuilt.

Likewise, some of the institutions of government created in the burst of enthusiasm we
cull the New Deal were remarkably successful until the first generation of muanagers passed {ing
the seene, and then we began 10 see burgaucratic rigor mords setin,

‘The chalienge for any orgasization is po! simply 1o estabiish these conditions and gain
the advantages of distributed intcHigence, but o nurture and sustain ihis creative state. Thue's
no hetler example of Tow 1o do that than the U8, Constitation, with its checks and balances und

: curcfu' dc‘;ibn intended to sustain the creativity of scif-povernment, even siter myore than 200
arg, Our Constilutiony is, 16 a sense, the software Utzzémz the {3[}0{&23}{3523 of 1 masstvely prapiiad
yswm ter proussmg, palitical decisicns, :
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Our Founders rejected the dea of a pure domoeracy, not as some suppose begause the
information technolagies of the {Rily century simply couldn’t sccommodaie a plebisgie on cvary
guestion. Rather, as the Federalist Papers make clear, they insisted upon the imporiance of a
reflective process, with an intermediate institution placed between the people and e exereise of
powver - af inglitution capable of reasoned debate and deliberation, which woutd cool passions
and distil! jodgment and look beyond the present moment to the future consequences of the
decistons made.

Moy meaple feel that valuable processes ke these i our society are threatened by the
st aceelerating scientdic and technological evelution. They wonder 1n thix case, for example,
about the impact of wlevision and 30-svcond commercials on our ability to be deliberative and
reflective in our political decistons as a natten. Passionate beliefs held by a wemporary mujariny,
when powered by the extra foree of new technology, may not be cooled or slowed down at all by
the institutions of our sctf-govenuent,

This concern that science and technalogy now regularly unleash forees that threaten 1
seripushy damage some deticate balances limporant to the fabric of society 13 onc of the princiog!
1SSUes DU secity owist resolve in order to establish a healthier relationsiip between the twao
cultures.

Untif reeenty, this dialogue was difficul o oven begin because of a philosophical
preference m the scieatific method for nurrow specialization. which often resulied i the splitting
af farge questions mto smaller ang smaller component parts, cach of which was fhen analvzed b
expert specialists - independent of those studying the other componaent parts. Not only was
communication difficult between scientists and generalists. [t was difficelt borween specialist o
ong feld and specishsts inanother field, The often frustirating residt was o tendency o jgnon
inportant relationships between the different purts that made up a whole,

As Cioethe soid 1 anger and frustmation, "How often do they strive to divide that which,
despite evervihing, would always remain single and whole ™

It more recent decades, theye has been i new appreciation within science for the study of
whobe gystems. Here at MIT tn the carly 1960s, for example, the System Dynamies Group was
founded by Jav Forresier, @ professor of clectrical engincering. And the new eimphasis on

. svstems creates new possibilivies for'g fruitful dizlogue between the two cultures,



For expniple. both cultures can describe how the invention of muclesr weapons radically
mansformed the age-old habit of war, The destruetive consequences of alb-out war between
superpesvers beeane unthinkable, and a "cold war™ emerged in us place. In the simw way. s
large cluster of new wechnologies that enhance our capactiy to explott the cartly for sustenance has
radically transformed the relationship between humankind and the global environment. For
example, the air we are breathing in this great court contains six tines as maty chloring atoms in
cach Jungfu) than it did when these buildings were constructed. The same s true of the air at the
Narth Pole and the Seuth Pole and the Equator and everywhere on carth,

-

The concentration of chlorine m the entire atnasphere of the curth has Increased sixfold
ity ondy a fow decades because of g single now family of chemicals invenied in the 1930s and
used in large quantities only since World War H -- chloroflluorovarhons, There are, so far as we
know, no direct hiealth consequences of broathing six tmes as many chlorine stoms. Bat the
impact on the earth’s environnental systent is guite harmiful. The hole in the stratospherie ozone
fayer and the increased irradiation of the carth's surface by ultravielet ravs s a direct
consequence of this new technology.

Stnnfarly. the buming of fousi! fuels by five and a half billion people snd the desuuction
of forest Joud ar an unprecedented rate worldwide 1s now leading to the rapid accumulation of
carbon dioxide and other groenhouse gases in the atmosphaore of the earth, The resutting global
chimate change is increasing glohal terapertares, threatening the disruption of the climate
balance we are used to that hns romained relatively stable for thousands of vears. 1018 also
causing the rise of sea Jevel at six mithaseters per year, the retrent of newely every mounain
glacier in the world. the rapid disintegration of tmportant ice shelves in Anuaiics, and the
disruption of important ecosysterss upon which much of the diversity of life on canth depends,

A, third potentially destabilizing set of new technologies is what is comaonty called
genetic engincering. One graduating MIT senior wrote that recombinanl DNA technology
represens "o powerfel waol Tor conntless therapivs. However 11 could also be very harmiul in the
wrong hands.”

I all these examples, there 15 g clear sense that what 35 needed and whit is at risk is
hatange. The new capacitios conforred by new discoveries bnwiones and weehnology clearly
huve o promising potentiad Lor good und henceficial effeats, but sinnhancously provoke
widespread and deep concern that thie use of these new powers can be disraptive and harm
Another graduating senior expressed his concerns in these words: 1 believe th at technology in
any form 15 i new power that can potentially disrupt society. With the current pace of advanges.
e xa{;luz s undergoing a destabifizing revolution constantiy. Mduualm% the delicate balance -
it we have achieved between individnal liberty and societal needs requires diligence and a ’
watchiul eye. Failure to do this will lead to cither chuos {Lotdof the F hies), or tyranny (1984)."

Maw san we create o richer, more pfoductive dinlogue about these posaibilities that iy
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aceessible o men and women whe inhabit both of "the two cultigpes?

Let me suggest a sceond metaphor that is hased on a new discovery i scienee. which |
beheve has esplanatory power directly refevant o the socicty's necd for o dizcussion of this
problem: “Complexity Theory™ is a new seience useful for deseribing whwat are called son-loenr
systems that oxist "nt the edge of chaos.” By that definition, sur society eertainly qualifies as a
complex system.

Fere 1s bow the author Mitchail Waldrop describes the phenomenon: “Complex systems
have somehow acquired the ability to bring order and chaos o a speeiad kind ol mdance. This
balance puint -~ the edge of chaos - i where the components never quite fock nto place. and vy
never dissolve into turbulence either. The edpe of chuos 15 where Life has enough swbiliy w
sustain itseli and enough creativily o deserve the nanie of life.

“The edge of chaos 1s where centuries of slavery and segregation suddenty give way to
the civil rights movement of the 19305 and 1960s; where seventy yeurs of Soviet communism
suddenly glve way 1o political turmoil and ferment; the edge of chaos is the constantly shifting
battle zone between stagnation and anarchy. the one place where a complex system can be
sponaneous, adaptive, and alive.”

There are a number of socteties i our modern world which appear (6 be i state of
eguili ?}fzum and balance. but muve suddenly toward chaos o italitizian stagnation.

Counsider. for exampic, Somadia. The clans which organized traditiona? Somalh sociery
often engaged in confrontation at the boundaries af thelr respective errtoriog, i clashes which
consisted largely of symbolie contlict with few casuaciies.

The introduction of avtomatic weapons in farge numbers and then thie mounimg of
nyachine puns on Hghit pickup trucks — a combination that became knowrn as “techuicals” --
tragically wansformed the congegoences of these enee symbohic conflicts, and the entire system
stipped out of cquilibriom and int utter chaos.

Teo take o second example, in Sarajeve, the stadiom that was the centerpiece of the
world's celebration of pescelu] competition gt the 1984 Winter Glympics hecanme a ceomelery i
few short vears ater when-that spcicty shipped into chaos,

In the 1930s, fragile democracies in (;z.rmara and ftaly rooved not woward anarchy augd
chuos but toward mtahlananmn with hom!u, comcquczzcm for much of the world.

The a.]wl tenge for mudemn sovittics - nu,ludm}, OAUE VWL - 1S ni' course to svaid gither

extreme -~ either a%mos or stagnation -- by mmnimnmg ihL- l,‘-:,blllldt balanee between stabili v
in‘iii?\’ii‘s’ ’
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And gt of the challonge 12 ow o Infegrnne the changes that Bow oatl of new
technologns and new solentific knowledge, the row powers and enbianced capabilities, atd v
them as 8 sourcs of energy for adaptive change thar beacfiis society as a whole.

There s o omodded for understanding how such change seeurs that [ have obund helphul

Nincteen years ago. us a freshman Congressiman, | met g seientist numed  Hys Prigoyine
who had just won the Nohel Prize for Chenuistry for deserihiog how systems can adapt 10 sudden
and dramatic change.

He desenbed charactensstics of what are catled “open systems” - micsiing systems where
anergy or matier (or both) fow in and through and out the other side. When the flow of envigy
in sueh a systens suddenty and dramatically increases, the system respords in a two-step process:
first. it breaks down; second, it reorganizes at a higher degree of complexity.

Societies van behave the same way, when there is a sudden and dramatic increase i te
flow of engegy through the sociely — automobiles in place of borses and buggies. massive winees
of mmugranion. new trding relationships with new flows of products. surges of new information
with the imtroduction of new wehnologies hike wievision or the Internet, Fist dong-stable
patterns break down. Then new ones emerge at a higher degree of complexity,

Sacietes are volnerahic to misinterpreting the first stage s o descent into ¢haos and thea
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overreacting with the imposition of u rigid, stagnating order,

The seience historian Gerald Holton wrote, “History has shown repeatedly that o
disaffection with science and its view of the world can turn into {ar more sinister movemens”
So while we are right o raise questions about the challenges 16 our society pased by new
technologies - as many of you did in vour e-mails to me - wae must strongly reiect the nee-
Luddite volces in our society seen in thetr most extreme and ropugnant foroy i the writings qand
actons of the Unabomber.

By condrast. the conditions that maximize a society’s ability wntenrate vapid change in a

healihy pattern inedade: the maintenance of the free flow of informations the maintenance of
-strong intennedine imstitutions such ag famities, schools, places of worships, civie assoctations,

and communitics, and the aveidance of gross ineguitivs. As one graduating senior put i, ) fear
that technological advances. i done in the wrong way, will cut off the poor or anvone who
dovsert have geeess o these f:izazzgcé," '

11 individualy within a sociery are left behind wien others gain new powers and
capacities. they ean-lose their attachment to the society, begin to feel powerless and then define
their relationshin to the-whole in terms of anger and alicuation,
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For four vears President Clastan and 1 have bean working w ensure that a8 wy oniur siss
new age, our aetion nddresses the challenge of maintaining a free low of formation, wveiling
gross ipeguities in the aceess o such knowledge, and in sustaining the private institutions thi
promate dissemination of tas fearnimg.

Tust fust week, the President announced a new plan to put twe years of colloge in the
grasp of all Americans -- young and old -~ with a refundable wx credit that swwounkd make wwinoen
free at most commuuty colieges. We have also proposed new s deductions for educiiions]
costs, fessened the cost of student foans, and promoted an ambitious plans to have every
classroom and lilsrary o the country conngcied to the information superbighway by the vear
ZHH,

New information weehnologies have a speeial power to engender dramatic change i
sovicty. For example, the inventien of print technology in the 151th century distrituted larue
guantities of civic infornution. thereby creating the conditions which made possibie the
emergence ¢f the sationsstate and eventually representative demoeracy,

Ty our day, the new weehnologies of radio and wlevision broadeasting have dramnatienlly
increased the flow of information throughout the world, In Tianenmen Square. fax machines and
CNN were suen by Chinese authorities o8 deadly hreats 1o civie order. The Avataliah Khomuis

spread his revolution ingide Tran wath audio cassetze tapes and elephone fines. The Diterner will
soon distribute s million fimes the :morzms{z{m ‘i(.CCSSib]%: in priat (o h;]hmzs of people on cvye
continent.

As unother member of the graduating class says. "Each of us muay speak sith gqoal coleg
and be easiby heacd by any who choose o hsten, The powerful or rich no longer bave the
monopoly on aiuss communicaiions.” '

Along with the Internet, the most impostant new ool we naw have W extend our nl:l\’ o
create now personal paradigms of undersianding is the computer. Computers can magnify ouy
ability 1o cope with the infermation explosion in four importsnt wayy:

First. they can 831 through vast guantitics of dain, searching for the necdles in the
havstacks that are directly relevant to the questions of interest o us,

Ne of‘x} they can form these data into m%t»rm that are Hr morg du.maz’z s Lo o b
than endless Mits nf mfumzmwn alnmg, m;&;ziiu %Lqqul&il},

“Third, they can arliﬁcial%g;‘ alter the ‘scule and speed of the world 1o make imaged oo laree
of too small Tor our comprehension just the rEg,i;t size for us 1o understand, Processes that wre
extremety stow can he speeded up for-our inspecsion, and processas Hial vecur naturally wt e
blink of an eye can be simwed down for aur convenient analysis. ‘ :
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And finally. the fargest and most powertul of these machines have led 1o the emergence
ol a completely new form of knowledge creation. 1o addition w inductive reasoning and
deductive reasoning. we now have a new variety that blends aspects of the first two.
"Computationad seience” can create artificial realtties within which experiments can he
conducted.

Flow will society adapt to the dramatic changes that will accompany this new revolution?

The reemergence in our world of righd. siitifying, fundamentalist ideologies can be seen
ds One extreme i reaction to the vast increase in daty that ts now washing through world
civilization.

At the oppostte extreme, the fear of chaos was expressed by another gradusting senior on
the Athena systeny: "Free speech unconirotled can break down our social nerms and common
beliefs, allowing extreme opinions to find and strengthen each other or allowing unsubstantiated
unfounded “truths’ 1o be disseminaicd withous challenpe or sesistance,”

Hers 15 a concern | share. For exampie. | behiove we have an obligation 10 assist parents
who want to exereise respionsibitity for proweeting voung children from matenials which they us
parents believe their children are not ready for,

But et me also state iy clear and unequivoca] vieww that a fear of chaes cannot justily
upwarranted censorship of free spuech, whether that speeeh occurs in newspapers, on the
broadeast airvaves -- or over the Internet

Clur best reaction to the speech we oathe 15 10 speak ont, W rejech, 1o respond, oven with
emotion md fervor, but te censor -~ no. That has oot been cur way for 200 vears, and it should
not become our way now.

In 1962, the great bistorian of science. Thomas Kubn. desenbed the way in which our
understinding of the world evolves when faced with a sudden incrense in the amount of
information. More pregisely. he showed how well-esiablished theories collapse under the weight
of now facts and ohyervations which cannot be explasnced, and thon sccunulate o the point where
the once uselul theory is cleariy obsolete, As now facis continue 10 aecumulate, a new threshold
iz renched, beyvond which o new pittern s suddenly pereeptible and a new theory explaining this
pattern emnerges,

It is an imporiant process not only at the societal level but for cach of us as individuals as
wee try to make sense of the growing mountain of information placed at our disposal,
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But while the breakthiroughs iy understnding that we need in order o adipt o clunge
may be facilitaied by the new cansbilitios camputers and the Infernet muke possible, they will not
be cansed by computers and they will not tuke place inside computers. They will only take plage
in our Zives. They will only have meaniog in relation to human vafues.

The notse fevel i our civilization 8 rising. The flood of information on every subjeet
makes the sk of undersiading change more difficult than ever, The temptation 1o rely on new
technologies as a substitute for refleetive thought 1s & dangerouy trap.

How many of you have tricd 10 see the hidden three-dimensional images in modermn
compuler-genersted pictures called, by one brand name, the "Magie BEve? Conld sec ashow of
hands? For those of you wheo have nol scen these novelty pictures, they consist of complex
patterns that seern hike busy, partly incoherent desigss, and they are ntended 10 be viewed in g
spectal way. My children tuipbt e the technigue. You hold them close 1o vour eye and focus
on a disiant point beyond and through the plane of the image. Then you waltl uniil your brain has
processed the infonmation in the image. which then reveals a three-dimensional picture that
somes inw sharpee focus when you slowly move the image back, keeping vour eyves focused
hovond the plape,

‘The most important breakthrooghs and advances 1 understanding can only come when
we take the tme to ook buyond the surface of the problems we faee and focus on what is most
imporiant in our fives. The same 18 true {or vou today.

H vou are seeking a deeper understanding of what vour B s all aboat, vou will not find
that meaning on the surface of vour tife. You must leox beyond and through vour Life, and focus
on a distant point far from this plane and be patieat.

Nor can vou understand vour life inisolation from its context: vour family, vour
community. your naton, your workl, and the fubric of existence of which you are a part. I you
are sueking healing in your Bite, healing i 10 be found in these relationships, I you are seeking
spariual meaning in your life, vou will not find it by thinking of what you want to do next, but
rather by reflecting on vour whale life in its largest context.

I vou 2re pursuing happiness, it will not be found 10 3 st of ngid nostroms, nor i dw
uniciseiplined pursuit of pleasures, but is more Hikely to be found by lving your life with enough
stability to faithfully discharge your responsitilities w atbers, misd alse with enough spontimeny
13 adapt continually to the new challenges yon will encouirter ;zm} m selze the new a;;*po*’%utzzt:g\ :
ml‘zcmm in a Hie with creatvity and balance.  ~ s -

That 35 my wish for you, God bless you, and good tuck. .
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THE WHITE HOUSE
WAGHINGTON

MWoventher 12, 1997

MEMORANDUM FOR THE VICE PRESIDENT

FROM: TOM KALILMIM KOHLENBERGER
THROUGH: DON GIPS
RE: DIGITAL GLOBE PROJECY

Adter additional research, we think that the vigion that you have outlined for a Digital
Globe is achicvable. This is particularly the case given the dramatic improvements in storage
technology and the availability of oncometer resolution commercial satellite imagery, We also
think that it may be possible to take advantage of the military’s keen interest in acquiring high-
resolution coverage of the plunct from commercial sources, assumning that any national sceurity
and nteilectual property issues can be worked out.

The projeet will necd some focus if it is to achicve some near-term results. The volame
of duta that could conceivably be cotlected as part of a Digital Globe is potentially unlimited,
huagine o digital Hhrary projoct that 501 out to put “all authored works of mankind”™ online! We
think that it would make scuse o choose & fow wotivating applications as a way of focusing the
project. We recommniend (l} cducation; and {2} support for decision-making on one or more
high-priority environmcntal issues, such us chimate change. For an cducation appheation, for
example, one might start out hy having very high levels of resotution for at least one of each of
the major biomes. There will also be cases where it is much easier for us to get data for the
United 8tates than for the rest of the world. Many other countrics have muc}x more restriclive
policics with respect lo data dissemination than we do.

We also think that it may make sense {0 pursue s prajoot v g fow slages:

" Stage I Integration of existing data
" Stape 2: - A'digital map ol the pllanel at | meter ‘rcsolu.tion.
» Stage 3. Fuil covcrclg:,c of{hc pl'mct wnh hmmnml d‘xia and ;mliiz;}lc t}mrmzze (}32&
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Our other major conclusion is thal a pofeatial big “win™ from the Digital Globe s e
establishment of a lramework and a sct of standards that allows hundrods of thowsands of
individuals and organizations o contribulc to its development. The history of the World Wide
Web, and your concept of “distributed mntelligenee”, s instructive, Agreameni on a fow
standards allowed cveryone to contribute to the development ol a global information space.
Admintedly, this will be more difficult, given that the standards associated with ropresenting
geospatial infornation are more complicated. But a large Digital Globe testbed could bootstrap
the process - and create the “increasing returns” that Brian Arthur (Santa Fe Tnstitute) has
descnbed. ’

Making this vision a realily will nof happen anless you unveil your vision, and challenye
government, industry, and academia 1o make it happen. Below are (he steps we belicve you
should take to move this project forward:

1. Publish a high-level vision statement: Atfached is a draft short article that spells out
your vision of the Digilal Globe. This could be published in ¢ither (1) o scicuce journal
¢.g. {Scientific American, Scicice, Natre), {2) an industry journal on geographical
nformation systems (G185 World); or (3) as an op-ud 1 a paper like the San Jose Mercury
News, with a link to the {ull version on your Web sile, Per your requaest, we have not
circulated this vision sialement to anyone witlin the US, Government or to any outsxde
cxports. We think it would make sense to do so.before publishing i,

2. Charter an inter-agency wor‘kinﬁ group to develop a more detaded action plan for
the Digital Globe: Afier your vision picce 1s published, you should task an inter-agency
working group o develop a more detailed action plan, eogage the private seetor and the
university community, and identify policy issues such as privacy und intellectual property
rights. We rccommend Interior as the chair, given that they chair the Federal Geographic
Data Commitice, and given Scerctary Bahbit’s personal interest i this. Scevctary Babbi
15 co-hosting a meeting in Octlober with EU Conwnissioner Bangemann to discuss a
Global Spatial Data Infrastructure. Othier partieipants might include NASA, NIMA
{National Imagery and Mapping Agency), NOAA, DARPA, NSF, and Census. You
could meet with this group to lay out your vision, and participate in an annual symposium
similar 10 the ong you convene ob the PNGVY. You should Know that you have tasked
many of these same agencics to develop a Glebal Disaster Informuation Network, Thia
group has been neeting to develop mechanisms for better sharing of both classificd and
unclassified infopmation to respond to disasters. It muay also be necessary to establish a
high:l{:vc! project offzcg with ft_zil-iimc managers and iec%mica% experts,

3.« Ask the National Academy of Sc;mees for outside ex;zcri advzce 'f‘%ic Mational
Academy of Scicneés already has 2 working group that is interested in “geo-librarics.”
“This'is an effort to bring together the GIS community and the digital libraries community,
ardd gould support your vision. We think that getting advice from the NAS would be very
helpful, sinee o would provide & mechanism for gotting input fn:zm both umiversity



rescarchers and companics.

Ensure that the Administration’s budget contains some level of funding in FY9Y:
Unless we act during the coming budget cycle, we would not be able to request funding
from Congress until FY2000. We think that even without funding, it would be possible
for agencies to make some progress on this. For example, the Defense Science Board has
recommended that NIMA develop “an Internet-like structure in which geospatial
information services arc provided by a large number of autonomous entitics through a
global communications network.” However, we think that the project would move
forward more rapidly with some targeted funding (e.g. $20 - $25 million).

Task the National Endowment of the Humanities, the Library of Congress, and the
Department of Education with the development of a “world history” application of
the Digital Globe: We think that the NEH, the Department of Education and the Library
of Congress are the appropriate agencies to encourage the development of a “world
history” application of the Digital Globe, and to convene leading historians to pursuc this
project.
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The hgital Globe:,
Understanding our planetin the 21st Century

A new wave of technological innovation is allowing us (o caplure, store, process and
display an unprecedented amount of information aboul our planet and a wide variety of
environmental and coltural phenomena. Much of this information will be “'georeferenced” - that
is, 1t will refer o some specific place on the Earth’s surface.

The hard part of 1aking advantage of (his flood of geospatial information will be making
scnse of it - turning raw data in to understandable information. Today, we often find that we have
more information than we know what to do with.  The Landsat program, designed to help us
undersiand the global environment, is a good example &a ]ﬁ%dqat satellite is capabic of taking
a complete photograph of the entire Earth's surface| r.,v ceks andd 1t”s been doing that for
more than 20 years. In spite of the great need for tlmt information, 95% of those images have
naver {ired a single neuron in a single huntan brain. Instead, they are stored in clecironic silos of
data. We used to have an agricultural policy where we stored grain i Midwestom silos and fet &
rol while millions of people starved to death. We now have an imsatishle hunger for knowledge,
Yet the data siis roiting away by remaining unused.

Part of the problem has to do with the way information is displayed.  Someone once smd that
i we tried to describe the human hrain i computer terms, it looks as 1f we have o low nt rate,
hut very high resalution. Fer example, researchers have long known that we have frouble
remembering more than seven pileces of data in our short-ternn memory. That's o low bitrate,
On the other hand, we can absorb billions ef bits of information istontly i they are armayed Sn a
recognizable patiern withen wiich cach 1s related to all the others -~ a hunum face, or a goelavy of
stars.

The user interfaces that we have used fo interact with daty, such as the desktop motaphor,
may 0o fouger he up to the challenges ahead. A "Digital Globe, 7 & multi-resalution, three-
dmmensional representation of the planct, (s just what we need,

hwaging, {or example, a young child going 1o a Digital Globe exhibit at a local museum.
After donping & head-mounted display, she secs Earth as it appears Trom space. Using a data
glove, she zooms m, at ligher and bigher levels of resolution, to see continents, countries, Citics,
and i zazz%iy' individual houses, irees, and other natural and man-made objects. Having found
arca the planet she is interested in exploring, she takes the equivilent of & “magic carpet ride”
through a 3-D Visualization of the terfain. OFf course, terrain is only oncof the many kinds of .
stz shie can Interact with. Using the systems’ voice recognition capabilitics, she is able o
request information on land cover, distribution’of plant and anintal species, real-time weather,
rowls, political houndaries, and population. She can also visualize the environmental
information iimi she 'md O{Izcr students :12] over ﬂu, wor ;(l have L(Jll(:clt,(l as part oi lhu Gl ‘C}Bf‘
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project. This information can be seamlessly fused with the digital map or terrain data. She can
get more information on many. of the objects she sces by using her data glove to click on a
hyperlink. To ptepare for her family’s vacation to Ycllowstone National Park, for example, she
plans the perfect hike to sce the geysers, bison, and bighorn sheep that she has just read about.

She is not limited 1o moving through space, but can also travel though time. After taking
a virtual field-trip 1o Paris to visit the Louvre, she moves backwards in time to learn about
French history, perusing digttized maps, newsreel footage, oral history, newspapers, and other
primary sources. She sends some of this information to her personal e-mail address to study
later. The time-line, which stretches off in to the distance, can be set for days, years, centurics,
or even geological epochs, for those occasions when she wants to learn more about dinosaurs.

Obviously, no onc organization in government, industry or academia could undertake
such a project. Like the World Wide Web, it would require the grassroots efforts of hundreds of
thousands of individuals, companies, university researchers, and government organizations.
Although some of the data for the Digital Globe would be in the public domain, it might also
become a digital marketplace for companies selling a vast array of commercial imagery and
valuc-added information services. It could also become a “collaboratory” - a laboratory without
walls -- for research scientists secking to understand the complex interaction between humanity
and our environiment.

Technologies needed for a Digital Globe | -

Although this scenario may scem like science fiction, many of the technologies and
capabilitics that would be reguired to build a Digital Globe are cither here or under development,
Of coursc, the capabilitics of a Digital Globe will continuc to evolve over time. What we will be
able to do in 2005 will look primitive compared to the Digital Globe of the year 2020. Below, are
just a few of the technologies that arc needed:

n Computational science: Unlil the advent of computers, both experimental and
theoretical ways of creating knowledge have been limited.  Many of the phenomena that
experimental scicntists would like to study arc too hard to obscrve - they may be too
small, too far away, or occur in a billionth of a sccond. Pure theory, on the other hand,
can not predict the outcomes of complex naturat phenomena like thunderstorms or

" airflows over mrp]zmcs But with high-speed computers as a new (ool, we can simulate
phenomena that are impossible to observe, or better understand data from observations,
In'this way, computational science allows us to overcome the limitations of both
experimental and theoretical science. Modcling and snnulanon wnll give us new m.slg,htq
in to the data that we arc collcclmb about our planct

3]



" Mass sterage: The Digital Glebe will require storing quadriliions of bytes of
information, Already, NASA’s Mission to Planet Earth program generates a terabyle of
information each day. Fortunately, we arc continuing to make dramaiic isprovements in
this areu.

" Satellite imagery: The Administration has Heensaed commercial satellite systems that will
provide |-meter resolotion imagery beginning i late 1997, This provides a fevel of
accuracy sufficient for detatled maps, and that was previously only availalide using acriul
photography. This techinology, originally developed for the UK. intelligence community,
is incredibly accurate. As one company put it, “It's ike having 2 camera capable of
looking from London (o Paris and knowing where each object in the picture is 1o within
the width of a car headhight”

L Broadband networks: The data needed for a digital globe will be maintained by

thousads of different organizations, not i one monohthic database. That means that the

servers that are participating iy the Digital Globe will reed to be connacted by high-speed
networks. Driven by the explosive growth of Internet traffic, telecotnmuiicalions carriers
are already experimenting with 10 gigabivseeond petworks, and terabit networking
techniology is one of the technical goals of the Next Generation Internet initiative. The
bad news is that it will take a while before most of us have this kind of bandwidth to our
home, which is why it will be necessary (o have Digital Globe access points in public
places like muscuims.

. Interoperahility: The Intemet and the World Wide Web have succeeded because of the
emergence of a few, simple, widely agreed upon protocols, such as the Internet Protocol.
The Digita] Globe will also nced some tevel of microperability, so that geographical
informsation generated by one kind of upplication software can be read by another, The
GIS industry is sceking to address many of these issues through the Open GIS
Consortium.

L Metadasta: Metadata is “data about dufa” For imagery or other georeferenced

mformuation to be helpful, 5t might be necessary to know its name, location, author or

source, date, data formu, rosolution, ¢id. The Federal Geographic Dai Commiier 8

working with industry azzé szaw and local g govemment {o dcxfcia;} voluntary stamdurds {zzr

mcia{lam )

Of course, further technol Q;ﬁ,zwi ;3?{}5{68& s nieeded to realize the fu pomzmi of the
Digital {}‘IG’{}{: especially in areas szzch as satoniatic interpretation of imagery, the fusion of data

from muldtiple sources, and zzii{;lizgam agents that could findamd Iink to information on the Web '

about a4 particular spot on the pi&tzm But coough of the ;)ICCL& are in ;}idcz, oW 10 warra
procectling with 12113 cx;z:z{zntr zzuzmizva



Potential applications

The applications that will be possible with broad, casy to usc access to global geospatial
information will be limited only by our imagination. We can get a sense of the possibilitics by
looking at today’s applications of GIS and sensor data, some of which have been driven by
industry, others by leading-edge public sector users: U

u Conducting virtual diplomacy: To support the Bosnia peace negotiations, the Pentagon
devcloped a virtual-reality landscape that allowed the negotiators to take a simulated
aerial tour of the proposed borders. At one point in the negotiations, the Serbian
President agreed to a wider corridor between Sarajevo and the Muslim enclave of
Gorazde, after he saw that mountains made a narrow corridor impractical,

= Fighting crime: The Cily of Salinas, California has reduced youth handgun violence by
using a GIS to delect crime patterns and gang activity. By collecting information on the
distribution and frequency of criminal activities, the city has been able to quickly -
redeploy police resources.,

u Preserving biodiversity: Planning agencies in the Camp Pendelton, Caltfornia region
predict that population will grow from 1.1 million in 1990 to 1.6 mitlion in 2010. This
region contains over 200 plants and animals thut are listed by federal or state agencics as
endangered, threatened, or rare. By collecting information on ferrain, soil type, annual
-rainfall, vegetation, fand use, and ownership, scientists modeled the impact on
biodiversity of different regional growth plans.

. Predicting clintate change: One of the significant unknowns in modeling climate change
in the rate of deforestation. By analyzing satellite imagery, rescarchers at the University
of New Hampshire arc able to monitor changes in land cover and thus determine the rate
and location of deforestation.

u Increasing agricultural productivity: Farmers are already beginnming to use satellite
imagery and Global Positioning Systems for carly detection of discases and pests, and to
target the application of pesticides, fertilizer and water to those parts of their ficlds lhdt
need it most. This is known as precision farming, or famun;, by the mmch.”

The Way Forward

We have an unparalleled opportunity té turn a flood of raw data into understandable
. information about our.society and our planet.. This data will iriclude not only high resolution .
satellite i imagery of the planct, dl;,lla] maps, and cconomic, social, and demographic information.
[f we are successtul, it will have broad societal and commercial benefits in arcas such as ‘
cducation, decigion-making for a sustainable future, Jand-use plannin d;,rlcullun, and crisis
mdndbungnl We could even create a “situation room™ for the lzarllj] his woutd allow us (o
'Tom\\.\n%mﬂﬁ“ - - U
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respond to manmade or natural disasiers - or to collaboraie on the fong-term environmental
challenges we facc,

A Digital Globe could provide s mechamsim for users o navigate and scarch for
geospatial information - and for producers to publish il The Digital Globe would be composed
of bath the “uscr interface™ - & browsable, 3-I) version of the planet available of various levels of
resolution, a raphdly growing universe of actworked geospatial information, and the mechanisms
for integrating and displaying information from multiple sources,

A compartson with the World Wide Web is constructive. {In fact, it might build on
several key Web and Internet siandards.] Like the Web, a Digital Globe would organically
evolve over time, as fechnology unproves and the information available expands. Rather than
being maintained by a single organization, it would be composed of both publicly available
information and commercial products and services from thousands of different organizations.
Just as interoperability was key for the Web, the ahility to discover and display data contained in
different formais would be essential.

1 believe that the way to spark the developnent of 2 Digital Globe is to sponsor a testbed,
with participation from governmoent, industry, and academia. This testbed would focus on a fow
applications, such as education and the environment, 1s well as the tough technical issues
associated with interoperability, and policy issues such as privacy. As protatypes bocmme
available, it would also be possible to interact with the Digital Globe in multiple places around
the country with access (o high-speed networks, and get a niore limited Jevel of necess over the
faternel.

Clearly, the Digital Globe will not happen over night. In the first stage, we should focus
on integrating the data from mnltiple sources that we alrexdy have, Next, we should codeavor to
develop a digital map of the world at 1 meter resolution. n the fong run, we should seck to put
the Ml range of data about our planct and our Instory & owr Nigertins.

In the months ahead, [ intend to challenge experts in government, industyy, acodemia, and
non-profit organizations to help develop a strategy for realizing this vision, Working together,
we can solve many of the most pressing problems facing our society, inspire our children (9 lowm
more about the world around them, and accelerate the growil of & mulii-hillion dollar industry.
To comment, or to slay informed about the progress we're making, vou can check out our web
site, at htp//www.whitchouse. gov/globe/, '
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REMARKS BY VICE PRESIDENT AL GOREL
COUNCIHL ON COMPETITIVENESS INNOVATION SUMMIT
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Friday, March 13, 1998

s great w be buek with the Council on Competitiveness. and it's great 10 bie back at
MIT. 1 was honored o deliver the commencement address here two years ago. And | always
enjov returning to Cambridee, where 1 spent so many happy days a8 o student at a schan] down
the roud,

I reeald that the last sime 1 delivered a formal address at MIUT was when T had the honor of
spenking at commencement a couple of years ago. 'm reminded that, on that cecasion, | old the
story of how MIT’s founder returned i 1882 to deliver the commencement address and dropped
dead while delivering his speech.  As terrible as that ., 1 was comforted by the thought that no
matter how poorly 1 did, | would only be MIT s second stiffest commencement speaker.

¥ %k k&

Let me say how grateful 1 ans to the Council on Competitiveness - not just for comvening
this eritical national suummit, but sise fivr vour impertant work. zl! vear Jong, in helping us 10
wiaderstand the dramatic changes taking ploce in our economy and society, As someooe with a
jongtinme interest both i fsevation and in 88 considerable economic benelits, Vve followed Uw
Council’s work very closely since its founding o dJozen vears aga. And | am convineed that eniv
by bringing together business, labor, scademia. and govermnent at all devels -- only by
mebiliving evervong with 2 stake in our economic future - can we truly make the most of tis
morent i our astary, This is o unpressive gathertng — wid a necessary one as well,

175 mo exngeeration o sav that we meet at the davwn of a troe Innovation Age. Consider
these foets: i0s estumated that the entire store of human knowledge now doubles every five yeass,
For example. we are just a fow yeurs away from the complete sequencing of the human genonme
- giving us. for the very fiest time, the full isstruction manual for te human body. Within a
couple of years, microchips will routinely contain one ihon transistors per chip, the size ol a
fimgernail -~ and the patterns etched anlo them will be as complicated asa roadmap of the entire
planet. Withun six months. o brand new low-earth orbiting systems will make 1t possible to make
a cell phone calt from any point on the carth's surface o any other poing - other svstemny will
soon follow, And within three years, sve will be able 1o have wireless Internet access from

anywhere on Earth. W dre on the verge of fulfilling Hawthome™s vision in the middle of the

last century. Fificen years sfier the invention of the telegraph he wrote, “By means of electricity.
the workl of matter has bbcome a great nerve, vitirating thousands of miles in a bremhiﬁ:ﬁ% ;3{:3;111
af time . . . the round LlnbL is @ vast , .. brain. instinet with istelligence?” ’
_(}%"k:zx itis easy 1o chart the exactbenefits of a new beeakthrough - o our health, to our
hard disk drives, 0 ourpockatbooks. But today. | want o wldk about insovation in a broader
context. | want l() talk sboul tnnow: zzxm s101 mcruly A% @ zmzcrml ;,oal i}uz as an. gghyw av a '
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congtant concurn,. MITs motto - “Mens of Manus.” mind and hand -+ sums op s chaltonge.
True imnovation o compasses not anly te labor of eur bands, but also the labor of cur cunds, 3
America industry is 0 keep growing and thriving. we muost be willing 10 think and act anew - 1
keep pushing the boundaries of knowledge and discovery - 1o reshape our geanomy by
redefining the way we view our world.

Ata fow progious moments i our bistory, we bave lherally rodefined the way s view

- our warkl, More than S00 yeors age, Columbus st sail, By discovering the New Warld, he gave
ws o new vislon of Barth, A centuny luter, Galitee first tirned o telescope towied the sky ol
shattered cemvries old-petions about the meehanics of our selar sysen.

The discoverigs of the age of exploration noleashed the greatest explosion of trade und
comnerce the world had ever seen, New lands brought new ideas -~ and the need for new
irvenitons, Burope’s contact with ethier cultures and customs -- while cerlainly notabways
nutually positive — stimulaied sew thinking in the Old World,

Abuost half 2 millenmiam after Columbus, we broke free from the grasp of our planet
with the Apolo progras.  Yet one of tho most important effects of those missions cane aot in
how we viewed our distant Moon, but it how we viewed ourselves and the planet we eal} home

l?mzz%zzézti?m a wall of my office in the White House just down the hall from the Oval
Oifice -~ eail o the Square Oifice -« 15 a phograph of our planct taken by the astronaats ahoard
Apolic 17, For some, 11 s hard 1w recait the signiticance of those first images of Eanth from
space when they apprared nearly three decades ago. But those images of our planet -- the first
dow we had ever seen what we looked like from o distance - had & powertul bapsct, As the
Britzsh astrophysicist Fred Hovie predicted i 1848, “Once 5 photograph of the Earth, taken {rom
outside, Is available - once the sheer izelation of the Earth beconmes phan -- 2 new den as
powertal as any in histery will be et loose™ Tt wase't wil the Apolle misdons twenty vears
later gt we Tound out the wuth of thut prophecy.

Like ¢ child’s first glimpse of hersell i1 w mirror, those photographs from dwe frosty
reaches of space changed our own seli-image. We saw o world than wis not as vist, expansive,
o incompreheosible as we had thovght - but surprisingly smatior, more tnterconnectad, more
fragite amd communal,

As the great poct Archibald Maeleish wrote afier the first of these images. Vo see the
*carth as we see i now, small and blue and beautiful (o that etenml silence wherd it floats; is 1o
seer otirselves as riders on the earth wpether, brothers on the bribizi ioveliness in the unending
night == brothers who geg now they are truly brothers,” This acw image, this new. undushzzzésrxg\
shified cemuries of human undusumémg and hmugh; about uranmm rusults,

Curusirzi}x such a quantwn feap in our worldview docs s sueur very ol‘zm‘ Wien they
-do. it often kes decades 1o know whare they will lead. But i spirt, 10s lide differont {rom the
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work many of yoeu de, cacl and every day - pushing the ever-espaoding hounddiries of
knowledge ad discovery - ¢rcating and mngvating for the sltmate banctit of all our people.
For, at s hreart, wht innovation meaes is Iooking at the world in new and diflorent ways, Our
challenpye 13 1o create the nght cliemate Tor that Kind of innovation, both small wid large -- and 10
harness 118 enormous ceonomie potenual n the 21st Century,

WeTve already come a long way, With help fror so many of you, wo are building o new
econmmy -« one that is takes innavation as its stagting point, sot a mere by-product. The now
ceonomy 13 driven by innovation -~ inforsation and wehnology are its fuels, The now ecanamy
values the productivity and creativity of ouy people above all else. The new coonony is
connected to the global marketplace - where we zap dotlars snd data around the world ai the
speed of light. i

Today, the American ceonomy is once again the envy of the world, Interest rates and
inflation arc ot record lows. Invesiment and modernization are rising. We have 15 million new
jobs, and the lowest unemploviment in 2 generation.

Today, a full third of sur GBI growth new comes {rom miormation technalogy, Our fast-
growing environmental fechnology industry is slready bigger than our steell wextile, or seraspace
industries. More Americuns build seatcanductors than construction machinery., More
Americans spend their davs processing data than eefining petraleum. More Americans make
computers than make cars,

Perhaps more iwnportanty, today there is far Jess difference botween the twa, Openup s
car taday and i dogsa 't ook @ Int different than most computers. In {acl today s Ford T
has more commputing power than the Apollo landing capsides that landed on the Moon, Asnd
those that build those cars do so in ways that emphasize quality, performance. and inpovation,

P PAPERLESS 777

*TELESCOPING LEAD TIME FOR NEW CAR DEVELOPMENT. FROM 7w 510
3LHBEADED FOR |

P BIG THREE - EXTRANET - PNVG

_ Clearty, we are beeomng nol Just an [nformabion Rociety, but an i&}ﬁxk_ﬂ)j}wﬂ Noscioety 88
wetl 1n the old econemy. growth depended largely 'on capital and labor, Now, as the cconomist
Paut Ronier - whom 1 met'with just yesterday - has argued. the true engines of growth are weas
‘and the mcizmiomes they create. Romer and others are teaching us that i anovation is not
somethiniy, that happens outgide the economy. as traditional economic theary had Iietd.
Innovatron occurs insidi: the cconomy - and itis essential for ceononticy o grosw. Ideas build on
one wnother azx% each one opens the {100: to a4 theusand new roadi of innovation,
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Though weve had computers for i long time, we are Just now seeing the convergenee of
technology which lets us use them to their {full potential. We know trom history that sometimes
for innovations to bring about productivity gains organizations must adjust to new
circumstances, During the Industrial Age. the effeets of new electric motors ook time to show
results 1n productivity. Part of the reason was that our factories were still constructed in a
vertical fashion in order to take advantage of obsolete steam energy. But once we rethought the
way our factories worked and flattened them out; once the architecture and infrastructure was in
place to use cleetne motors. the resulis in productivity were astounding.

And thie similaritics between that time and our present transformation run deep. The
steam {actories relied on centralized power emanating from a single source. These factories were
replaced when alternating currents allowed us 1o distrbute energy over long distances enabled us
to distribute power -- and when electric motors enabled us to distribute sources of mechanical
energy throughout a factory. So too today, the old top-down organizations which retied on
hierarchies and a centralized source of intelhgence and decision-making are bemng replaced by
distributed intelligence. Taday's technology 1s allowing us to 1ap a higher fraction of the
potential of our people: allowing us to reach those who. in previous years, would have been left
out of the world of innovation, We never know where we will find the person responsible for the
next great scientific or intelectual breakthrough. [t could be a janitor right here at MIT!

There is simply no question that if we want to make the most of the 215t Century, and the
new ceonomy -- if we want o achieve the {ull promise of American business -- we must do
everything we can to fuel new innovation and discovéry, We must build partnerships that
encourage. support, and reward cutting-cdge ideas -- and keep our economy strong enough and
efficient enough to tuke advamage of them nght away,

As far as I'm concerned. we can never do enough 1o promote innovation -- and for me,
that had been a long crusade. As o Congressman, ! co-authored legislation that created the Small
BBusiness Innovavon Research imuiatuve, which helps America’s small businesses torn new
technologies into new products. | also sponsored legislation which provided some of the carliest
funding for developing the Human Genome Project and the Internet. And over the past five
vears, thanks to President Chinton, we've done an enormous amount (o encourage innovation,
Today, the facts are clear: for a quarter ol a century, and for most of the 1980's. the number of
patent applications for inventions filed by Americans hovered between 60.000 and 70,000 a year.
The past few years have seen that number rise above 100,000, Similarly. we have increased the
number of ;i;llcnt :1\\‘11[‘(18 by 50% from the carly 1980's.

We pldll to seize that promise, hy u)nlmumg_., the bold new cconomic strategy with: whu_h
we have kcpt pace with the new econoimy: eliminating the dcﬁul opt.mn;, foreign markcls to our
prodm,l'; and investing more in America’s future,

First. we will balance the budget. and we will doat this year. The budget the President
just proposed to Congress takes o deficit that used to have eleven zeroes and makes it, simply.

A
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zero. Especially Tor young industries widh litde iimmediae revenue and extensive regearch and
development needs, s entical to free up lurge and steady supplics of capital. Companies
shottbdn 't have to compete i oredit markets with an 300-pound gonbis named Uncle Sam - o
we put Uncle Sam on g strict dicn of fiseal discipline. By making wugh cheives based on hand
swmbers, we hive freed up hundreds of billtons of dollars in capind 1o finance private
nvesiments. '

'I‘hcr{: iﬂ: another reasen fm’ aur Ci]lpl"f‘i’»‘i* on duﬁci{ r:.‘:dactien F{}zg{:? about the gold
world mal\u decisions dbom a gzo\-'t,mmcut s liscal ;}ohu{_a cvery éd}’ zzzmugi‘z mithions of
transactions; and the future implications of policy changes are judged and zewed upon in the
present. If financial markets see a fiscal train wreck coming, they don’t walt for the crash 1o yet
out of the raliroad business. Likewise, by taking a responsible approach -~ by tejecting second-
hand smaoke and rear view mirrors - we have carned o premium. Investment capital has flowed
te ouy shores, and will continue o flow to the innovators and enlrepreneurs in our economy.

The seeond component of our ceononsic strategy s o keep opening markets for
American producis overseas - w0 reach the 96% of the waorld s consumers who live outside our
borders. Weve alreudy gigned more than 200 aew trade agreements i the past {ive years. And
mnereasingly, we are seeing our geopolitical relationships defined not by military conflict. bus by
ceanomic coaperation.

The third part of our cconomic strategy is making targeied mvestments inthe future. To
ful the high-brainposver jobs (n pistechnology and information techoology, wa noed more
education. morg job traiving. sd more computers in our classrooms and schools. That is why
educarion is our number-one priority -- and that is why we fought for and won the Jargess
increase i education opportanity i 34 years,

Of course, while investing in the future means teactung about old discoveries, 11 also
means making new ones. Hyven as we have shrunk the deficit. we have mereased N {unding
every single vear. Now we arg proposing a new 21st Century Rescarch Fund for pathi-breuking
seientiiic inguiry - the largest invesiment in civilion research and development in American
history, And this fund will include the largest ever increases 13 the budgets of the National
Institutes of Hoealth and the Naponal Science Foundation. We are investing not just in targeted
rescarch, bt alsoan the undirected rescarch that often vields the biggest Jong-term pains -- and
often would not ocour without federal investment O course. it takes private sector mvestment
as well. That’s why we have proposed an extension of Amernica’s $2.2 billion Research and
_ Lx;mrmzem:itmn 1ax z:z*ezizt whicli'is umm? o our most mnovalive zlz\ia%rzm

Part of our steategy of pmmi}tmg innovation has been unshackling the dy;zamzxm 02 ihe
new econony fran the heavy hand ol o id government thinking. Wo are f’izhz;zzg hard in
Congress 1o stresuntine the patent faw and make the patent office 2 zmi} perfurmance-hased
organizationawith increased {Texibility and a focus oo resuits, We ol 330,000 governmen

A
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workers o gine oy the siallest federal goveronueat - as a percentage of the workforce - zive
the Now Deal. We eliminated 200 cwdnted governoent progeams, stashed more than 16050
pages of red impe, and saved he Amonican people 3137 hillion. We not enby made governmao
smsler. we made w batter wwd move offective for thase i should serve

We are paving special atiention o the growth and development of the Internet. We have
an aggressive strategy o foster electranie commcree, Trade and commeree on the Iternat sue
now doubling or irig}ling every year - and injust a few vears will be generating hundreds of
hillions of detlars 0 salos of goods and services, We wantio establish an environment i which
¢lectranic commerse can grow and flovrnish, so every compuier can be a window open o every
ainess, large and soaadl, evesywhere m the world, That mesns misimal government. no now
taxes, and no cumbersome regultion. We are working to make the Intermet a global free-tode
Zong, 10 take advauage of s full potential for prosperity.

And our 2181 Certury Research Fund mvests hundreds of millions of dellars te heln
speed the development of the Next Generation Intemet. Think about how today’s Internat bhas
revolutiomized your life and business. Just imagine what the next generation, imoving 1,000
times faster, could help us achieve,

I believe very strongly that our approach is the right one for America’s future
competitiveness. Thanks ta your hard work, 1t 15 hard to even compare our economic strenpih
and standing to that of five vears ago. Without chronic deficits to weigh us down -- and with o
buld new invesument plan for the 21st Century -- mark my words. we have only just begimn (o
Inovaty.

Buot while every company must be poised to innovate and 1o act and think anew, we st
also do so as 1 country, and as a community. For me. that single. stunning picture of the plune
Earth on my office wall sorves as a constant reminder of how much there is to Karn and discover
- ahbout the world and about ourselves. And today, | want 1o issue a ¢hallenge that [ hope wil
advance that knewledpe and discovery. and give us a richer understanding of the world we
inhabii,

Five centuries ago, secording (o histortans. a Spanish satlor named Rodrige de Triana -~
standing fn the forecastle of Columbug” ship, the Finta -- caught a first glimpse of the New
World, Today. a clearer view of our own world could help us rench new huum of
umlerst az‘*diz:g and ngight. That's why today |am proposing that NASA launch a smellin
named Z’rzma - a spacedrafl which would provide the very first live, continuouns images of e

_entire Earth from space.. 11wl brm}, into t%zc digitat age those remarkable pictores we zu,g,zved‘ '
of our an e vage neralion ago,

[START VIDED)

Aboard Apollo 11 and on his sendezvous with hustory. Michael Collins said, “Houston,
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[Mve got the world i my window " Triana will provide o permanent window onto oot warld {or
the good of all humaniy.

Triana would be lacated at what scientists call the L1 point - the point, about 1 million
mtles away, where the Eaeth’s and the Sun’s gravitational atlractions are balanced, That balanc:
18 also oritical 1o Triana’s mission — to both mdi ug out 1 explore the depths of space, and o poll
us back o better unddersiand our Earth,

The sague. futboolor view of Barih to be capiered by this sateling for the fust time will
complumen existing space-based Earth observations of clouds and their movement. And it
would rrack the glebal implications of events hike hurricanes and siorms as they occur. Teday,
we have 1o stiteh together the pictures from mohtiple satetlites, But with Triana, for the {Irst tinie
ever, the full Hluminaied portion of Earth will be viewed constantly with a single satellite.

The Triana’s live. continuous, round-the-clock, high-resolution images of the globe will
be available 1o elevision broadeasters and over the Tmernet. § call this broadeast the Barth -
Suatellite Proture Access Network or Earth - SPAR. Along with its potential uses in science and
educauon, the Earth - SPAN broadeast from Triana could be used for monitoring and prediciing
the weather inoreai-time,

Under Dan Goldin's powerful leadership, NASA has put 2 prensium on doing things
faster. better, and cheaper. That's why 1 propose that Trana be Jaunched in twvo vears as an
“example of this initiative, As a naton. Triana would help us do what you ai innovators do
individuatly every day -- 1o step back {rom the smaller concerns of evervday existence and take
thye broader view which feads o now understanding, new idens, new inpovation, As Socrates
said, 2.500 vears age. "Man must rise above the Barth, 1o the top of the atmosphere and beyond,
for only ts will izz, iuii}-’ pnderstand the world in which he lives”

‘The astronant Rusty Sehwaockan onee doesertbed the feeling of looking homeward while
orbiung the moon. “Yeu realize that on that smalt spot. that Hude blow and white thing, is
everyvithing that maners to you. Al of listory and music, and poctry and art and war and death
and birth and love, tears, joy, games, all of (2 is on that little spot out there that you can cover
with vour thumb.™ With Triana. that same experience could be available to all of us.

My hope is that Triana will serve as a scieniific resource, and as a source of new
information and ideas about space and Earth Bus hike the pictares from Apoilo 17, it can adso he
A *I}Ltu{’}il{}z’ for what e must seck in otr own husinesses. and in our oawn lives - ways 1o shatdr
our ;mcaaecpzzans ways 1o construgt m,sx. paradigms; and ways 1o take that first, fresh look at a
new iden or 3 new world. ) .

®

I}-:-mic I Boorstin, the great tormer Libranan of Congress, wrote that “The most promizing
words ever written op the maps of human know ledge are wrra incoenita - unknown terriory.”
That i3 the tersitory you are hulping us to explore, and we bave already seen the truits of your

..:?.



Tabor, 1 any prowd 1o say that vou bave a ready aad willsag pariner 1o this adminssiranion, amd g
we will do evervihing we can to keep growth mnd innovation high, and productivity strong, So
et us continue to bluze new paths to Aperiva compeifivencss. Lot us continue to search for
uncharted territories - be they near or Tar. In the spivit of this great instifation, et us apply ooy
hands, our mimds, and our hoarts o that endeavor, For that sy how we will build the 2ist Century
and the now eeonamy ol our droams,

-
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Crank-Computing Update

This is 10 fllow up on vour congept {or o “orank computer” or a “global nformaiion
appliance™ that could allow anyone smywhere an the planet to conneet to the Interes from
anywhere without power, a telephone Hne. or o kevboard, The idea takes sdvamtase of fowr
converging trends:

N
e

Moore's lnw advances that are making computing nower afferdable

new conmunicalions systems making it possible o connect w e Intermet sl
compnmicate from anyvwhere on the globe

new erank and other technulogics that allow nsers o erute the cleemeiy for tha
device with their own hands

new speech recognition and other teehnelogics that help to ensurg tha these

devices ane casy 0.

Current State of Technology: In looking closely ut the state ol technology needed o develap an
atfordable global informution appliance. the eehnological ehallenge 15 greater thin it would
sppear uf Drst blush, CUrnk weehnologies seed to be able w deliver significantly more power,
communications fechnologies need to be more affardable, xpeceh recognition wehnologies necd
o be more robust. '

Rasic Research for Core Technologies. Fonunaiely, the TP indtiniive that vou grmounced will
develop somwe of 1the core teehnolopies thut will be necessary o develop a taly affirdable global
mtormation appiisnce,

The I'T* initiative witl belp develop key selt powered compuiing teehnologies inclding:

-

Aflordability. New hih=speed wiveless aohwarks thut could be more sl duble
than today s networks

Connectivity. deeply netwarked systems able o conmunigete with more il
more contected devices

Usgeability, berter speech recognition. speeel transition and vans-linguad
dvormation management.

. Onher wehnologics eritical w the foncept st agencies wre [unding include:

¥

“Mhnhmizing energy use. The energy usage of every mmpunml insuclta t'i.,\'li..t.. ‘

needs to be mintmized. Fram hurd drives to comn WHCAONS systems, every
mitthamp counts, . -

Fhunman powered energy geperation. Cwhon sioel soring cranks ke HavGoen's
are just ope class of hamun powered energy sdurces.” ther posver techpelogies
might .m%uzk using a cn m& ‘technoldgy 1o conmpréss @ gas, which would 1] wibe

¢
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showdy released o regenerate powert Hywheel generators: chiemical conversions
feranking reversible fuel eells). as well as parasitie energy generation -- which
USCS & POrSOns miiral movements o generate power,

Limitations of Current Technologics:

BayGen’s Crank Technology Applied to Computers: BayGen has alicady suceessiuliy
powered the Apple E-mate computer -- & hmited computer often used in classrooms that
uses very ittle power because it lacks both a hard and {Toppy drive. Zven with this
Imited computer. BayGen's 3 volt crunk can only provide power for 15 minutes at a time
-- not teng enough to be uselful. BayGen's coneept doesn ™t include the Cc:nﬂt:t;lh-*il_x' or (he
language interface idea which are central to your coneept BayGen's test reveals thit
powering a real laptop computer that has the abtlity 1o connect o the Internet from
anywhere will require several times the power and thus may be unachicvable using
BayGen’s existing carbon steel spring crank technology. Additionally, communications
technology is tairly energy intensive. Increasing the energy output means increasing the
spring which can increases the weight o an impracticable level using existing
technology. There may be other crank technologies that BayGen or others can develop
that may win out to be lighter and more efficient in the long run than o carbon steel
SPring.

Affordable Connceetivity, The biggest challenge 1n the short run may be in the costs
associated with the communications technology. Connectling through Lridium at 2400
haud speed woday would cost three o four dollars a minute. A company in Africa has
used shortwave radio for connecting 1o the Internet at i cost of several dollars pot page ol
text transnmitied -- stll too expensive, There may be other datacast technologies that
could be very cheap. bul only provide one-way data commections. As maore ol glohal
satellite systems come on line in the first years of the next eentury -- those costs should
drop dramaticaily und make connecting casy and affordable.

Next Steps

Laving out The Vision. In order tor yvou to capture ownership of the crank-computing
idea, we are developing an op-ed laving out vour vision ol extendimg the digitai
revolution to the farthest corners of the globe,

A Technology-Roadmap. Alter the op- ~ed runs, NIST at Commerce will coordinate a
workshop bringing together Teaders from the various technology sectors required to
~design a global information appliance. Those sectors include: computing; global wircless
technologies: self-powering lt_a,]nmhwu,s and hunmn mlufdu, Iu,lmoinuu like volce
‘1L_uwmlmn )

Design Competition. Following the sworkishop, NIST will explore Taunch o degien
Ccompetition o develop protwtypes and cost models 1o allow the device 1o be ubiguitous]y
deploved. ~0 '
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Demaonsiration Pilot Projects. Onee atfordable prototypes exists, we can work with the
Admimsiration’s Internet in developing countries initiative ta deploy them in the ticld,

Your Challenge to BavGen. As o part ol your visit 1o BayGen in South Africa. it would be a
missed opportunity not to challenge them (privately) to develop a crank deviee that can do for
Internet computing what they have already done for radio. Given the structure of the event. the
fact that BayGen probably cannot create an Internet conneet able crank compuier on its own. and
the teehnology challenges associated with the crank computer, it may make more sense o lay out
a broader public challenge domestically. In the end. companics like BavGen. although not well
sutted for research and development. will he the companies that eventuanlly make these global
mlormation appliances.



Op-ed Dy VPGore

The Digital Earth:

Lnderstanding our planet in the 21st Century

A new wave of technological innovation is allowing us 1o caplurg, store, pracess and
display an unprecedented amount of information about our planet and s wide varicty of
environmental and cultural phenomena, Much of this information will be “georclorencad” - that

15, 1t will refer to some specific place on the Earth’s surface.

The hurd part of taking advantage of this flood of geospatial information will be muking
sense of it - turning raw data in to understandable infqrma*.ibn. Today, we often find that we have
more information than we know what 10 do with. The Landsat program. designed to belp us
understand the global environment, 15 a good example. The Landsat szltcili{(i: is capable of wking
a complete photograph of the cutive Banl's surface overy two weeks, and i1's been douy that for
more than 20 years. In spite of the great necd for that information, 95% ol those images have
never fited a single neuron i g single human brain. Instead, they are stored w ¢lectronic silos of
data, Weused (o have an ﬁgricuiiuﬁil policy where we stored grain i Mudwestor silos and fet it
rol while miil‘i:\?t}s of people #tgr&’@d to death, W i{r;ow have an iri'sziiiabie'iiqng@:r‘f‘(}f kzi{ﬁx«"iedgc,

* Yet the data sits rotting away by remaining unused. -

art of the problem has to do with the way information is displayed.  Somconc once said that



il we tried to describe the human brain in computer forms, i looks as f we have o low bit rale,
but very high resolution. For exampie, rescarchers have long known that we have trouble
remembering more than seven picces of data 1o our short-terin memory. That's a low bit-rate.
On the other hand, we can absorb hillions of bits of information instantly i they are arraved w a
recognizable patlern within which each is related to all the othiers -- a human face, or a galaxy of

siars.

The user interfaces that we have used to interact with data, such as the desktop metaphor,
may no fonger be up to the challenges abead, A "Digital Barth, 7 g multi-resolution, three-

dimensional representation of the planet, 15 just what we need.

Imagine, for example, a young child goingto a Digital Earth exhibit atz local muscum,
After donnung a head-mounted display, she sces Barth as it appears fom space, Using a da
glove, she zooms in, at higher and higher levels of resolution, to see continents, countries, cilies,
and finally, individual houses, trees, and ot.hcr natural and man-made objects. Having found an
area the planet she is interested in exploring, she takes the equivalent of a "mugic carpet ride”
through a 3-D visuadization of the terrain, Of course, terram is anly onc of the many kinds of
data she can interact with, Using the systems’ voice recognition capabilitics, she is able {0
_ request information on fand covér; éistrifm:‘iion'of’. plant and anima]‘qucic__s, rcal-:t_imé wﬁrgthbr;
r{};zf.ti's3 {'sc;éiiiz':z’zi‘ é}{}aﬁdgrics,‘wzé_pg}pzzi;ﬁioz}, th can also '\f‘lisuz“l]izg thc; cn-\:’_iro.ﬁméma.l ,-
_ information iizaz she and other szzzém‘ts all over the world hav(; colim’ulzd as pzAir-i o[’-‘;he.GL(')BE |

praject. This tnformalion can be scamiessly fused with the digital map or terrain dala. She can
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get more information on many ofithe ohjects she sees by using her date glove fo click on
hyperlink. To preparce for her family’s vacation 1o Yellowstone National Park, for example, she

plans the perfoct hike o sce the geysers, hison, and bighorn sheep that she has just read gbout.

She is not limited to moving througl space, but can also travel though time. Afler taking
a virtual field-trip 1o Pans to visit the Louvr‘c; she moves backwards in time to learn abowt
French history, perusing digitized maps, newsreel footage, oral history, newspapers, and other
primary sources. She sends some of this information to her personal e-mail address 1o study
later. The time-line, which stredches off in (o the distance, cun be sat for days, vears, centunes,

or even yeological epochs, for those occasions whon she wanig to learn more about dinosaurs,

Obviously, no one organization in government, industry or academia could undertake
such a praject, Like the Workl Wide Wb, it woukd requite e grassroots efforts of bundreds of
thousands of individuals, companics, untversity researchers, and governmont organizations.
Although some of the data for the Digital Barth woulkd be i the public domsin, #t might also
become o digial marketplace for conpanies selimg a vast array of conuncrcial imagery and
value-added information services, 11 could also become a “collaboratory™ -- a taboratory without
walls - for rescarch scientists seeking 1o understand the complex interaction between hamanity

and our cnvironment.

Technologics needed fora Digital Earth



Although this seenarto may seenm like science fiction, ouny of the techoologies and
capabilities that would be required to build a Digitat Earth are either here or under developmient.
Of course, the capabilitics of 2 Digital Earth will continue 1o evolve over ime. What we will be
abic 1o do in 2003 will leok primitive compared to the Digual Eanh ol the year 2020, Below arc

just a few of the technologies that are ngeded:

" Cnm;}aiaziﬁn‘ﬁi seience: Until the advent of computers, both experimental and
theoreticul ways of creating kuowledge have been limited.  Many of the phenomena that
experimental scientists would Like to study are too hard to observe - they may be oo
sinall, oo far away, or occur in a billionth of a sccond. Pure theory, on the other hand,
can not predict the outcomes of complex natural phenamena hke thunderstorms or
airflows over pirplanes. But with hish-speed computers as a new tool, we can simulate
phenomena that are impaossible to observe, or belter understand data From observations,
In this way, computatienal science allows us to avercome the Himitations of both
experimontal and theoratics! scicnce. Maodeling wd situglation will give us now insights

in 1o the dats that we are collecting about our planct.



Mass storage: The Digital Earth will require storing quadriilions of bytes of information.
Already, NASA’s Mission 10 Planct Earth propram generaics a terabyte of information

each day. Forlunately, we are continuing to make dramatic improvemaents in this area,

Satellite imagery: The Administeation has licensed commercial satellite systems that will
provide -meter resolution imagery beginning in late 1997, This provides a lovel of
aceuracy sufficient for detailed maps, and that was previcusly only available using aerinl
photography. This technology, originally developed for the U8, ntelligence community,
is incredibly accurate. As one company put it, “It's like having a camera capable of
looking from London to F‘aris and knowing where cach object in the picture is to within

the width of a car headlight,”

Broadhand networks: The daia nceded for a digiial globe will be mamtaned by
thousands of different orgamizations, not in onc monelithic <i;;ia%;asc. That moans that the
servers that are participating b the Digital Barth will ueed 1o be conneetad by high-spoud
zwix\"orvks‘ Diriven by the'explosive growth of Internet traflic, ze%wmzmzgicz‘ziia}zzs CAITICNS
are airc;zé ¥ cx_;zeﬁa;eni}ﬁg ;séi_ﬁjz 10 gigabitfsecgnii networks, and terabit nctwoz:kiﬁg x
fechnology is one le: the tctchﬂi‘cgi'gaals' of the Next Gt@nei:aziqu izzim‘ﬁciki{léiiati;@. The -
bad 13c‘ws is that it'wiil t;;kc ::‘whiic b;:fc‘rc_mo‘sz of us have th]:g-kind of Bandwidzhvto our

home, which (s why 1t will be necessary to have Digial Earth access points i public
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places like children’s museums and science muscums.

L Interoperability: The Internct and the World Wide Web have succeeded because of the
emergence of a few, simple, widcly agreed upon protocols, such as the internet Protocol.
The Digital Glohe will also need some level of interoperability, so that geographical
information generated by one kind of application software can be read by another. The
GIS industry is seeking to address many of these issues through the Open GIS

Consortium.

a Metadara: Mctadata is “data about data.” For imagery or other gcoreferenced
information to be helpful, it might be necessary to know its name, location, author or
source, date, data format, resolution, ete. The Federal Geographic Data Commilticce 1s
working with industry and state and local gd\’cn1lllc[11 1o develop voluntary standards for

metadata.

Of course, further technological progress is needed to realize the full potential of the
Digital Globe, cspecially in arcas such as automatic interpretation of imagery, the fusion of data
from multiple sources, and intelligent agents that could find and link to information on the Web
about a particular spot on Ithc‘: planct. But cnough of the picces ;11:0 in place now to Wéu;ranl

proceeding with this c'xciling initiative:



Potential applicutions

The applications that will be possible with broad, easy to us¢ access to global geosputia
information will be fimited only by our imagination. We can et a sense of the possibilitics by
looking at today’s applications of GIS and sensor data, some of which have heen driven hy

indusiry, others by leading-edge public secior users:

= Conducting virtual diplomacy: To support the Bowinia poace negolintions, the Pantagon
developed a virtual-reality landscape that allowed the negotintors o take a stanlaied
acrial tour of the proposed borders. At one pomnt in the negotiations, the Serbian

Pregident agreed o a wider corridor between Sarijeve amd the Muslim enclave of

Corazde, afer he saw that mouniaing made g narrow corridor impractical,

" Fighting crime: ‘The City of Salinas, California has redneed vouth handgun vielence by
using u (1S (o detect erime patterns and gang activity, By collecting information on the
distribution and frequency of criminal activilies, the city has been able to quickly |

redepsioy police resourees.,

®  Preserving biodiversity: Planning agencies in the Camp Pendelton, California region

predict that pepulation will grow from 1.1 million in 1990 1o 1.6 million in 201€ This
 rogion contains over 200 plants and animals that are listed by federal or state agencies us

endangered, threatened, or rare. By collceting mformation on terrain, soil type, wnoval

:
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rainfadl, vegetation, lund use, and ownorshup, scicatisis modeled the wipact on

bodiversity of different regionad growth plans,

L Predicting climafe change; One of the significant unknowns i modeling climate change
in the rate of deforestation. By analyzing satcHite imagery, researchers at the Universily
of New Flampshire are able 1o monitor changes in land cover and thus determing the rate

amt location of deforestation.

& Increasing agriculiural productivity: Farmers are already beginning to use satellite
imagery and Glohal Positomay Systems for carly detection of discases and pests, and (o
targct the spplication of pesticides, fertilizer and water 10 those parts of their fields that

need it most, This is known as precision farmting, or “farming by the inch.”
The Way Forward

We have an unparalleled opportunity 1o turn 2 flood of raw data inte understundable
information sbowt our seeiety and our planct. This duta will include not only high-resotution
satellite imnagery of the planet, digita) maps, and economic, social, and demographic wnformation.

‘ I‘f' we are sucaessiﬁ?ie_ it wilt ?ziz%{c beoad sotictal _and camzzzz;rz:iai béﬁcfi?s %zl arcas such as"":
' cchicption, éic%isi&zz&&nxkéng fora gzzstq&‘nzzb%c f mzzr%:, land-use ;)vkii:miﬁg, %igl‘?ﬁiiﬁti?é, aﬂé cgisi&:
management.  The Digitat Burth ;’)2’0}882 co'z;id allow us to r‘cs;}z}‘zzé i;} z‘zzaz‘z‘zzwéc or natural

disasters - or 1o caliaborate on the long-term environmental challonges we face.


http:ForwlI.rd

A Digital Earth could provide a mechanisny for users 1o navigate and search for geospatind
information - and for producers 1o publish it. The Digital Earth would be composed of bath the
“user interfuee” - 4 browsable, 3-D version of the planet available at various levels of resolution,
a rapidly growing universe of networked geospatial information, and the ;mechanisms for

integrating and displaving information from multiple sources.

A comparison with the World W.idc Web is construciive. [In fagt, it might build on
several key Web and Internet standards.] Like the Web, the Digital Barth would organically
evolve over time, u¢ technology improves and the information availuble cxpands. Rather than
being mainiained by o single organization, it would be composed of bath publicly available
mformation sod commercial products and services from thousands of different organizations.

Just as mcroperability wis i%{:}‘ for the Web, the abilily (o discover and display data contiined in

different {formats would be cssential.

1 belivve that tie way to spark the development of a Digital Earth is 1o spousor i testbed,
with participation from government, indusiry, and academia, This testbed would focus oy o few
applications, such as educalion and the anvironment, as well as the tough technical issues
associated with interoperability, and policy 1ssues such ag privacy. As profotypes became
available, it xyf;}uldyztiso be possibie to interact with the {}ig{wi Earth in multiple places ;irmhni

the country with access to high-speed networks, and got o more limited level of access over the

[nternet.



Cilcarly, the Digital Earti will not lappen over might.

n tn the [irst siage, we should focus on itegrating the data from muliiple sources that we
atready have. We should a[éo connect our leading children’s museums and scicne
museunts to high-speed networks such as the Next Generation Iistenet so that ehildren
can explore our planet. University researchers would be enconraged 1o pariner with locat
schools and muscums to enrich the Digital Earth project - possibly by concentrating on

focal geospatial information,

L Next, we should endeavor to develop a digttal map of the world at ) meter resolution.
u I the tong run, we should seck to put the full range of data about our planet and our

listory at our fingertips.

Ju the months abead, {intend to challenge experts in goverpiment, indusiry, academia, and
non-profit organizations 1o help develop a stratcgy for reahzing this vision. Waorking together,
we gan solve many of the most pressing problems Tacing our society, inspire owr children o learn
more abont the world around them, and accelerate the growth of a multi-billion dollar industry.
To mz}zmcnt,_or to stay informed about the prqg‘{};'é;s wc‘rc:_* mak“ingf you can check out our web

site, gt htip/fwww whilchouse,govlearth/
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MIET Conference stosses smovaiion

- Gore, in MIT speech, announces new

satellite to broadcast images of Earth on

Internet, TV

By Terence Hand, Associated Pross, 831498

ASHINGTON - Under

instructions from Vice
President Al Gore, NASA 15
scrambling o put 2 satellife in
space that for the {irst time would
broadcast hve, video pictares of the
Earth 24 hours 2 day on the Inferncl
and television outlels.

The project is cxpected (o cost 2w A o
Between 320 mitlion and S50 VP Al Gore speaks 1o 3 group of VIFs af
millien. Oore secs it 3¢ an the National Innovation Summii at

invaluabie resource for scientific, Eﬂ:‘eiﬁé’:ﬁ E‘fﬁ‘ﬁiﬁ:’fﬁﬁg{’g i?{%lcbc
cducational and weather research. S0 i photo / Tom Landets)

11 would show hutricanes and other threatening weather patterns, forest
fires, cloud formations and other phenomena in real time, officials said
Thursday.

The vice president announced the program this momning at a technology
conference al the Massachusetts Institute of Technology in Cambridye,
Muass.

"As we connecl all eur classrooms te the internet, we have the
opportunity o bring new cducation and potential scicatific projects as
weli a5 global weather observations to milkions of American classrooms
arxd living rooms via {elevision dnd computer,” Gore'said in an
heur-long speech before an audience &f academics, mdusiry leaders ami
;m%uzazazzs

The program would advance Gore's rcpzziait@zz as 4 {:{iil'ﬁp{iifzi‘ buff arsd
envirnmentalist as the 2000 peesidential race nears. Gore hopes (o
have the satellile in space within fwo years,

From a stationary orbit L million milcs away in space, the satellite’s

high-definition, color camera would provide the first- ever, wﬁ{mumzs
pietires cf a szmizz Earth ag;zmsi zizc biacimcss {3f spacz, Ry

B3/13/96 203606
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pretures of a sundit Earth against the blackness of space.

“Phis is the vige prestdent's bramehild and Iw's very exgited about 3"
snid Gore's communications director, Lawrence Haas, interviewed from
San Jose, Calif | on a trip with the vice president,

"He's extremely enthused about the educational and envirenmental

value of tis wonderfnd mitiative,” Haas said, "He envisions that within

a couple of years, cvery chtld in America may be able to view a live

image of the Barth by turning on their television set or hooking onto the

infemet.” :

Giore belioves that the project "will have the same fmpact that the first
images of Barth that came back from Apolio 8 had in shaping peoples'
widerstandimg that we all share a very fragile Harth and that we need to
caye for it”

The video pictures would be put on the Internet and made avatlablc to
tetevision outlets for broadeast. The sateliite’s position would keep it
constantly aimed at the hemisphere of the Earth that is in {6l sunlight
against the blackness of space.

Congress would have to approve money for the project, officials said,
and Gore was expeeted to open consultations with iawmakers,

There are no full-Earth bnages currently available, though existing
sateftites track regions of the world. .
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THE WHITE HOUSE

Office of tee Viee President

FOR IMMEDIATE RELEASE: Contact:
Friday, March 13, 1998 (202) 456.7035

YICE PRESIDENT GORE CHALLENGES NASA TO BUILD A NEW SATELLITE TQ
PROVIDE LIVE IMAGES OF EARTH FROM GUTER SPACE

Washington, DC-- Vice President Gore proposed todiy that NASA scientises and engincers
design, build and operate 1 sawellite that will make availablc a live image of earth 24 hours 4 day on
the Intemniar,

in a speech at the National Innovadon Summit at MIT, the Viee President proposed that
MNASA launch a new micro salellite that will provide lve images of the sarth from space by the vear
2000. This satellite will depict the motions of changing clouds, the advance of hurricanes, large-
scale fires in oil fields or forests andd other phenomena at the precise moment they meeur.

“This new satelite, called Triana, will allow peaple around the globe w0 gree 2t our planee
as it travels in 1S orbit arownd the sun for the Brst dme in history.” Vice Prosident Gore said, "With
the naxt millersiivm just arovwng the corner, developing this High Definidon TV quality imuge of
the il disk of g contnucusly lie Earth and mgking it available 24 hours a day on the bnternnt will

- wwaken a new generation @ the environment and educste millions of children arcund the glnhe”

Thas new space crall will be carried imo low garth orbit whese a small motor will place it in
orbit | million miles from earth at the L1 point (short far the Lagrangian Horation point), the point
between the earth and sun whese gravitational attrselions are halanced, The satellite will casry »
staall telescope and cansara to previde these new compelling images.

In the history of space expioration there are only a few photographs of the full zarth that
have resonated with the poblie, Chstimas 1068 was an epiphany for many Américans, when
they first saw the image "Barth Rising.” It is considered ane of the fundamentally profound
frauges of this century. Another photograph, "The Blue Marble™ waken in 1972 during Apalia
17, beguu an ova of global awareness,

“These images of the earth moved thousands nf Americans and encouraged them to
become aclive stakeholders in our planct's well-being,” Vice President Gor said. “As we
connect all our classrsoms to the Intemet, we have the opportunity to bring new educaiion and
potentisl séientific pmgccta 83 well os global weather observetions @ millions of American
classrooms and tiving rooms via L;:Ia\nszazz and commner.™

TOTAL P.82




Gore Proposes Video Channel
To Show Earth, Al the Time

By KATHARING YRENLYE

WARHINGTEN, Marey L3 o The
1ok it Aj Gore onp AT Al 3 A,
ang he 53t bal; URTIEHS 0 bed: Lers
Sead 2 waiglite ima Space shas wol g
btam sack sun-washed ym #Res of the
WO ERTTH we somashing more mg.
JE202 than the ngat shots Sesn on the
Woather Changel sametinng  tha
WUk show stapm BSiems and fpg-
o3 hirey andt cloud formations woreal
e, 2 channet devated to g4 Eardy,
all the nmg,

LN thot marming, the Mea Fres.
sdipy Jutriped on the Internet, made
e calcaiations  apd Zalkd g
triends ar the Matenal ALTOAALNCS
Ant! Spase Admmnisiration, HASA g
anlss stared designang the svsrem,
AN 1BdaY 1 3 spaach e Massa.
chugetiy instiiute of Technolapy, Mr.
Gore ghared ms dream,

UAs Sooraes suid 2,500 YRATS BED,
RN TSI ke dbovie the aa rthtpihe
Wi of the atmesphera and huyong,
tor oaly thug witt g Urderstuang the
#ALTR A0 which he lives’ Y said,

The Bigh-detinitipn viden pirtyreg
wiouid show the portion o o tha
% 2hwave drevches in suntipii, from
ite North Pole 1y the Smh, agamgt
ihe hiack Dackdrop of quter space,
The ¥ize President hopss the -
Aged which would Be availahie by
2080 on wieviaita ahd the inrermes,
wauhd inereass eartiings' apprucia-
ten for the fragiiry of the plane: and
thair place i e Uriverse,

Skepries said the PrOTRCT would pe
useiest and seemeg dasigred ouanin y
12 mirease vorers [PErELmtioh for
Mro Gore's Presidentsal FE0irntics
m 3307 of ali.Gore, aji-thetime muj.
fenn board. They aiso saig there wag
almoss o chance tha the Repubk.
Lanconirolted Conpress wouje a
Brove the $20 miibon: 10 $55 s lon
that the prowes would cost

CWhen you're Yunming e giige,
Fou Aegd o ativan! attention 10 s
ACHC gand Representative  Dana

EThe :.\'em flork Eimes'

GATURDAY, PIARCH 14 1958

Fohrakagher, the Calitarsia Repub.
Bean wim 5 Chairman of the Space
i Agronaanngs Subltmrnitiee.

Wy Rehrabacher sae the projec
Rad virtually b eXance m Congress,
Bz be predacted that private <A -
mes wald Unaace §,

He added t5ar the Chngon Admms.
ratian had 3 prignities Fachwarg
by pushing a project like this, whigh
e sa1d was of dubigus sSIERti val-
U ardl welitag an agteroddatesiion
PEOgram:. even as astereids furile
Ward Sarh.

Rich Galen, exocunvs dirasiar of
{iopac, the Nepubliran podipical ag.
HOR Corimities, branded wr Gore's
propassl “ndiubug” adding, g
TANAG amdgine thar Congress win
APRrapriae 30 miillien: foT 8 waleile
that in essencs allowe getsple oo gt in
frant of e TV set ana ihink abouw
nothmg

Nonstheless, Damel § Guldin, the
HASA Adminonisy, $21d he W
eptmistic that Congress would ap.
PIOVE IR money, He gawt the EPace
BRERCY Would meel wuR Bavipsn.
mentEl and  seentitic #roups to
Tshipe thig Program far maximam
VmRACE far the Ameriean petpler

M ok $9id s ealue Wil
THmE BEOVEINE 9 stue view of
Earth, Weather satetines show oaiy
Pari c! Earth, and 1iose imagss nave
W dresilmhed wgether 1o ynow whoh
regions and sven then do a0l shaw
e Motk and Sowh s he said

Responding 19 SUgfestions that (he
PINfECL was a CEEE {0 bisigy
Mr, Gore's Presidenun g, Mr.
Githn sand: “Thig program g about
edecation. Americe ceme in No. 21
mah and ghence FEOFDS wint Wwide,
Vm overy confidens we're ding tre
TEhLtMAR.
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House Republicans kill Gore’s dream mma..s% Em:

ABTOCINED PRESS .
: House Reprbhicany .Baa&
killeq s Toternet
priject indtismd by Vice v..aaﬂnnw
. — at fdma be came up with
. 2fter awaklng in the middis of the
*might Tast year.

. The chalrsase of the House Sci-
cence Uomminee, Hep, Fo o Jumes
Sensenbranner Jr, Wisconsin He.
" publican, aid it way “mors Impor-
tant (o spend $32 miilion on medi
-gal researcl than on funding the
vies prestdent’s late-night Inspira-
o for & mulimillion.deiiar

gevepnesaver called Trigns ™ -

- Fhe House Swience Comunittee,
“on a party-ling 3118 vote, decided
yesierday o eliminate Eanzﬁ and
unggﬁﬁu var. The fidh
- Hogse voted 259-168 n pull the
"project fram the larger bl

ggg of House [emo-
craty - 53 — opposed Mr Gorad

pet project io the vo,
M, Gore last year Initiated the

jdea of puning » saweflite io orbit-

that woutd provide 24-hour views
of the Barth for TV viewsrs.and
ternet asers, despite the factthat
cablie television provides two
channels to vizw the Earth und the
Internst has g xﬁ” four such
sires,

He said the ides hir him one
night fastyearatd p.am., prompting
B to sit balt wpeight i bed. Mo
Core envisioned a satellite bex-
ing back pesl-time jages of the
whgle Earth - something mors
braathtaking than the tight shoty
saery on the Weather Channg),

Later that morning, be Jogged
on to e Internet, made sopns oale

@i Bashington Thoes
THURSDAY, MAY 20, 1999,

ﬁ?ﬂaa andd a&w& ww« 38% &t

«E m ﬁ..anu

The Agency wWants tn Vﬁﬁw
tha spacecrsst in Decermber
et yesr,

But Rep. Dave Waldon, Florida
Rrpublicasn, who inltisted the
move to kil the peoject, said yese
wpetny ba considersd it an “lnsult”
that WASA way laving off 600
warkeys 8t Kennied mﬂ%a (enter
al the zame tme it was “finding
sens of mithany of aés 1y fulfiil
& vigton Jor the vice ident”

w‘nﬁg Maority Laader Dick

ed shat four Web siren
Mﬂ‘& o BIOWEATY L view up-
u?amﬁ pictures af the Earth from
il Space: : .
» wwnw fourmilab ablearthviow
o www, webalarskespar.com’!

medinsinenyvrnl hima
» wwwberreservermicresoli com
* www weather oons

Democrsds, bwever, charged
that the eitmination of funds o
continue Mr Gore's Trians profect

Was By attenpt W wrsharrasy the-

party’s 2000 presidential front

runnes

Republizans are “Loddites”
whe sre polivicizing sclenss, said
are spokesman Lhris Luhene, re-
ferviog to the 19l century work-
s who smashes newfanigled ma-
chines in & vain effort to hotd smio
thety s,

e are going 10 nesd z safely

foak onthe GOF 1o help protect the -

American people frorn such bls-
SM,M paytizanshin® M Lehans
said.

«Hep. Bart Gurdon of Tenntsser,

aent, He spid NASA Luy siready
spent $40 milliost o5 the 575 mil.
o weoiect and i would cost more
0 eared it than ty mave it

“Wa gﬁsagﬁggu.

redad) said Dave Smdty, spokes-
man for NASA *“Ww would kike
them o base thalr degision oo the
stirace of the mission,” .

Whkte House aides said NASA
Administeator Deniel Goldia
might recommsnd & presidential
vals of the bill, which also funds
the station aod the spaoe
shugie gver the net thrse years, if
the Triuna soney i ot restored.

Severst Demoerats maid ey

Jwiried reductanily voie ta kM the

- peoject, which is

project, tiut hoped the m«...n« -

would resture the mnoey for the
for tha
saifor whi first spotted the New

World on the journey Sm” ﬁﬁ%?

_phar Columbus.
© The three.year, 547 billicn

HASA 03l also provides X7 biflinn
for the U8 portion of the intwrna.
sonal space station, $7.8 bililon for
space shutile opevutions and 54.2
billion fr esrih science programs.

neanwhile, he House defeated,

323157, an 353%33%&85 )
Rave shded Rusxdsn partizipstion -
i the space stavion. Under the pro-
posal by Bep. Tin Roemer, Tadi-
ank Dhetoorat, Bussia eoudd con-
tract for futitre Space statien wirh

bt woult no longsr be a pariner |

in the I16-nation prajecl.
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Science Panel Supports Gore Satellite Plan

Related Articles
» Poiitics Keep an Earth-Viewing Satellite Earthbound (lune §, 1999
« The Solar System: Earth
« The New York Times on the Wehs Seience

Forum
« Join a Discussion on Space Exploration

By WARREN L. LEARY

ASHINGTON, Murch ¥ -- A satethite project initladly

propoased by Vied President Al Gore and opposed by

Congressional Republienns appears 10 have scientific menit
i pstily i o Nutoanad Acadeny of Sceiences task Toree suid today,

The protect, which would deploy a sawdiite
entled Trions fn o high orbit o observe the
entire Earth, could make contributions ¥§‘ %
andd solar scionee ot a relatively reasonsble

sasd o panel of experts assembled by the
acaderny's National Research Council

In 4 report reguested last summer by Congress, - HASA
the cight-member panel said the scientific Yer more information
obiectives of the §70 auliion projeel "are visit The Sulhar

consomuit with published science strategics and - Systein; £arih
privtities T collection of climate data sets and
the need for dovelopmuont of oy eehoologies.”

T cover letter to the report, the panel, whose chairman was Dr, |

James b Duderstadt of the University of Michigan, said it did not =
« have the time dnd expertise to conduct a full cost-benefit

A alysis. 3ul it said: "The task group found that the cost of Triana is

pot oul of line for a relatively small mission ihat u\plm‘c gnew

arh observing perspective and provides unigoe daia.”

The Triana pumu Bprng from a 1998 idea ol My Gore 1o have . .

NASA fly an II]\,\}M,H‘-.I\’L, spaceeraft that vnuld make cont inuous.

Hive pictures of the (ull, sundit Barth from far out i space! semeihing 7

th.il Canon. Lurtmli\' br., dene. Mr, G{)n’: ‘idsd \{1?32 Views, mz‘zsm%zziv
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muhe invailable w the world oo the Tnlernet and o telovision, wephd
chgonrage envirenmenial consciousness and cducational programs.

After iomhal studics that resulted in adding instruments o the
sateltite mnd expanding s sefentfic misston, NASA found $3¢
milfion to start the program. But crities, inciuding Republicin
pohticians and some scientisis, hnmedately questioned the value of
the project, somesimes densively called Goreemn or Goresat,

te adddition o continucusly maonttoring Earth in one viow and the
amount of eneegy 1 gets fram the sun and reflocts o spovce, Trinos
would also have instruments 1o measure ozone, cloud height and the
amounts of acrosals suspended in the iy, from a vautiage point ong
mitlion miles awny.

Lazt May, the KepubBean-controiied House approved a three-yom
NASA financing bill that climinated Trivnd's financing. A
House-Senate conference commiitee later agreed (o suspend
soending and dueday the sateltite's taunching o carly 2001 from
December while the panel lrom the independent science academy
studied it

Dir. Neal Lane, the Whie House science adviser., today praised the
acaclemy's report in a statement, saying it showed that Triana could
produce wehnologioatly sownd resuhy al o reasonable cost,

Flrana s worthy of bipartssun Congressional support and should
not be kept earthbound” Dr Lare sad, “Instead, o shonld My as
schuduted next vear” ’ ’

Ao staff membor with the House Science Commitive, which voted
tast year alony purty lines vof o finance the progron, said
Congressional sppanents would have o study the now report before
Couneng.

“There are still questions as o whether this is ibe best use of gpace
reseureh dollars, purticelanly when there are other worthy areas of
research that are not being adequately funded,” said the st
member, who spoke on condition of anony ity

R o “ . B T ‘ TURON0 3 1
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25 1 30 satedlites in medivm-
fanh orbit, and perhaps thee
mare in higher geostationary or-

iy, I8 schedunled 1o receive for

mal approval by ESA and the ax-
prutive commission of the Eurd.
pean Usion in Deeember Rt ig
slated ta be folly operational in
2008, ,

The qosts of building and de-
ploying the systern will not-be
known  uniil Febyrusry 2063,
when the industrial | consertla
sow designing it are seheduled
ta prasent a derajled oost pro-
posal. But ESA and the Euro-
pean Commission have estimar-

“The governments reshive thal
there s & public-gervice aspect
t¢ this that has no revenue
strears,” this official said. "And
the portion of the service that

wifl penersie revenaes will not

do go In any substantiazl way be-
fore, say, 2010, At that poing,
when the revenue picture i
¢learer, we ean invest”
Mastracet said Europe's gur
rent systern designed to boost
she reliability and accurzey of
YR Global Positioning System
{GPE} satellize nagvigarion sig-
aals should provide an early
confirmation that Galileo can

SEAE, NEWS PG BY AFP

generate enough sales to offset
its opersting and mainienancge
COsis.

The GPS augmentation system,

-palled Eunropesn Oeoststionary

Navigation Overlay Service, is
expected o entgr servive in
2008 ssing  communications

satellites equipped with & small
navigation package fo verify
GPE aceuracy through a net
wark of ground faciitties. Buro-
pean governments, led by ESA,
have invested 190 million enros
in this service.

ESA and the cpmanission have

agreed to invest 2_contbined 50
milien eures in the  eurmmem

Galileo study phase, which ends
early in ¥001,
agreed o invest a combined

Thﬁ} have alst

. billiort euros i tha sy*;mm aneg
e hasic dmlbn ‘parameters and

Spe GALLEC, Paga 26 .

Satellite Delays Push Triana Launch to 2002

NASA Blames Stand Down Ordered by Congress

iy BRIAN BERGER
Spact News Braft Wy

WASHINGTON — NASA will
fikelv have 1o wait until p loast
002 1o hauneh $ts Trians sated-
Hee, a pet praject of U8 Vige
President Al Gore.

%pace ghuttle prograre man-
agers removed Triansg Tom its
mission manifest after the .8
sprce agercy's Barth science of-
ficials reported that the satelliie
waouid not be finished |n tme

“for a scheduled lamunch of the
shitite Colombis in June 2001,

~TUNASA officlals attribute the

delay in the Triara praogram fo 2
five-month stand down orderasd
by the U.8. Congress in Octobor
1o give the National Academy of
Sciences time 1o review the sci-
entific merits of the 878 million-
L_ius Earth-observing satellite.

The Academy ooncluded in
Mareh shat Triana will progduce
‘retevant and useful” sclentific
gatn, bt recomumnended NASA
ospend more Hme testing the
kajeliite prior 1o launch,

The fve-momh stand  down
voumbined with the time 4 will
tuke 1o implement the Acade-

my's recommendatons have pit
Trianza abowy 14 months behind
schedule, seid [David Steitz, a
spokesman for NASAs Earth sci-
ence programs. Work on Triana
should wrap up by the end of
Getober 23, he gald.

Steits said NASA is anticipag-
ing the cosy of (he Triana mis.
sion to grow, but could net say
by how much.

"Wy do expect the stand down
angd incorporation of the Acados
Wy recommendations  te ine
crease {thel cost of the miguion,
That ©ost increase s being
waorked by onr budget people a5
wé gpeak. | can't give vou o firm
number ag of this date” Steitz
said Aprit 1T,

The Triuna mission has been
unger fire from Coagressionad
Republicans since f1ore first
proposed in 1988 placing 2
NASA-funded satellite 1.5 mil
Hon kilometers tn space to sond
hack nearly continvous telpvie
sion-guality vidan of Earth's suy-
face. Although criticized for its
pereaived lack of s¢ientific mier-
i and White House origing, the
Triana ‘program  hay survived

several attempts in Congress 1o
eliminate itk funding,

Last October, members of Lo
gress hostile (o the program en-
avted legislation reguiring NADSA
to gtop work on Trisna antl] the
National Academy of Scienges
complesed a review of the scigne
tifie merits of the program,

¥Fork on Triang resumed in
March after the Academy reporni-
ed 1o Congress that XASA had
crafted a credible science pro-
gram arcund Gore's vision

Triana was siated to fiy on (o
lumbia's next mission, a e
soarch Hight dubbed STH- 1497,

But Sreitr sald Trians will nes
be repdy in tirne to make Colum.
hia's June 3001 launch date,

A microgravity science pay-
load called ¥Freestar has been

-picked to fly next sumimer in-

stead, sharing Columbis's sarge
bay with a SpaceHab Double Re-
search Module,

By glving up s spot on 8T8
)7, Triana may Have to wait un.
til 2602 for a shuytle ride, said
James Hartsfleld, o spokesman
for NASA'Y Johnson Space Cene
ter, f{ouston, which manages the

agenty’s space shuttle program.
With Naha's othar three shut.
e orbiters tied ap with imerna.
tonal space statlon sssembly,
the agency intends 1o ety on the
heavier Oojumbla orbicer for re
search fights, satellite serviving
missinns and the ocessional de-

ployment of pavieads ‘such as-

Triana. .
Columbin's nexy Dight after
5TS-107 is a Hfubble Space Tele-

seope ser\ﬁ{:mg mission mn‘e:sz
Yy siated for Now amber L
Hartslield said.
The first opportonity o'launch
Trigna 15 in April 2002, when . |
Columbis i slated for an{}i“wr
researeh Right, he said. .
Sieitz said NABA has no plans
o lmunch Triana on an expend-
able ricket besause the program
is not badgersd tor sm:%x AN exe
pemse, L

i
F

Corrections

k4

pasition,

Vore as Emerzent's

The ariicls "US, Russian Difitials Met About Lartest Proten
Malfunction” [July 17, page &) shorkd have said cthag two Protos
{awnch vehicle faliures delayed the Inunch of the'Zv ez?d't 5&&’!(‘:*
module for the international spaee stavion.

E

The brief “Europeltar Fills Slot With Rented Sanieihze;'_ Flsily
10, page &} should have said thay EuropeStar rented an orhitng
sateifite and moved ik 1o Eurﬁpe&ar % 45 degres fsasst longitude

L

The Spece Log article “Emergent Modifying PandmSat Coirp.
Software” [July 24, page 20] shouid have idengified Chuck D
viee president of conmunications.
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Consider the merits

Cangress should fund Triana satellite project

hen Congress .recon-
venes after Labor Day,
the ‘House-Senate conler-
ence cormymitiee that will
refine 2 341 billion spend.
mg measuse should be able to find 838
million to continue fundiag for the im-
portant Triana satellite project.

~This sciemtifically promising endeav-
or, being developed by UCSLVs Scripps
Insa{uﬁcn of Oceanography, would
monitor the Earth's cimate from deep
$pace.:

“From its strategic vantage peint be
tween the Earth and the sun. Triana
wonld measure the effects of global
warming. It would also help ascertain
with “an unprecedented degree of accu-
. ragy™-how much of the sun’s energy is
- reflected from Earth and how much is
being absorbed throughout the planet.

So says Framzsco Valero, chief scien-

Hat cm the Trizna p"ﬁJBCt who is under-

standably alarmed by the effors of
some on Capito] Hill to pull the plug on
this operation. Critics claim the money
would be better spent on other 's,caer:ﬁtzf~
ic programs.

Never mind that Trana is within 16
months of being filly operational Or
that scrapping i at {his crideal junchure
would amount to flushing $40 million
down the porcelain fixture, with noth-
ing to show for the efforts to desigm,
build and equip the sophisticated
spa .

NASA Administrator Daniel Goldin

has urged President Chinton to veln the
entire appropnations bill unless it in-

cludes full funding for Triana It won't ‘

come to that i Republican and Demo-
cratic conferces simply consider the

project’s many scientific menits. If they
-do, we are confident they will find the -
$35 miltion needed to ensure Tnanas :
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continvousty updwied picturesinte

[nvesting in "Triana only helps Earth “

ETHESDA Md — Having

wewrked closely with thespage

program as pussion direcor
sfche 1978 Viking magsion 1o M, ot
idisrarbing tome that Congress it
sonsidering massive cues oo sveral of
WASAs Impurtantspece and science
SHOELE. =

Amoricans hive supported space
archbeeanse of its eaciting

shrenia] i improve ur

indersundingofEarchand winsmre

he eninds of poung people. Without
‘he suppor of Nmpril;m-,w
sspnot sipinm the significans
senefizsof spaceresearch, which am
stigical measpanding oue krowledge.
NASAs chiervations ofshe Farth e
he baxis for s waridwide offortre
rudy iniersctions smongthe oteans,
smospheresadland. The Thass

nission, 3 smanrifcally sound projece,

sinclededin dhe proposed NASA
radgescuts, Thatis s shame.
Trizmaweould greeuss full
tmtinuous view of the Earth tha
zuld enhance suruslenstanding of
Hmare symums and the Jmplicacions
fsolar vaddigvion on weather patrerss.
Fiana coukd provide s window s
vankind' facurs, helping uslestn
wresbourchisste systems snd haw
hey change preg rime, .
“The, Triana misston, bed by
mearchers seche Sceipps Insrivare of
waxzagmphgﬁt the gﬁsﬁm&j vy of
enis ot San Dicgo, winld
uprove g wedessanding of the
arh's radistipn balance, the
tmarydriver of aizr climate syseem.
Additisnal basic tesearch wonld
westipate changes in che axone layer
"1 arenosphericcireulstion ang |

FYET
v s

winds. Trizna's remore sens.
would messurevegenstionhs

coverage, uhrolet exdiztinn foweds,

sofar winds and provide rimely
analysis ofsolar activisy tharcan

_ disrupttclecommunications.

NASHs Goddepd Spuce Flight

. Canter, whers Fserved m drecion is
gakancing the scientificvalue of tae

Trisra missionby playing s keyrole s
sput’.c(ﬁ&fﬁ miwm;
Froonigs vendage point | msitlion

mites from Earch, Jocucod where the

gravirationsipulls ofthe sun and
Earch sreegqual, Trism wouldtorn iy
Telescopcs 2Rd INSTrUINENS o How
our world. And whars yiew itwonld

be, By prowiding near téai<ime views

of the sunlitEarh, Trizna sould
guther fundumentaissientifiad s
imposiible e obizin snyuther way,
chus enhaneingthe fieidof edycation
by stimitfaziag 2 sensrof awe and
encoRrazing dhoowery, .
Asrudens stady weathar snd

" elimate, Teiane woyld be feeding . -

* mirliong. &S

classroams, diusceuting how these
processes ace developing eround us
As prudanss losrn sbout geograghy
snd soeisi seiences, Teiana would be
chere withaneer-thanging yiewef
aurdynamitworld, providing nog
staticdiplays of cantanens aed
political ex butsksu cha visual
sxciternent needed o maintain
seodeny interest.

Macharpacics, compurer seience,
perhaps e aryelasies would e
influericed sad halpad by the pawsar ¢
thewhole Earchimage. While,
helpiag sziencises parraved the
sipsterias ofvhe Earths chimone
systern, Triana would plays key wled
shaping e next generation of
scizprisrs, khroup inspicing voyages
ofdiseovery i the thssromn.

We havze only ene Earth, one piane
1o ¢afl home. Invesring inprojecss
such e Trisna, which helpusbutier
usiderscand cur plancuand gatssives)
critieal forthe development ofthe
harmanryve, :

WASA muse have biparzison
sepportin Congress w mave forware
with Trisng andotharimportant
vonsiders che
NASA sppropristions this summer,
the remaining funds for Trisnethou
be vidwed ssan invcment i1 sound
srenon we i our future,

© - Abandoning wlnable resesrch will

only ckse critiosl windowsof.
discovery —poreals s beeter futun
wa 3l want for the geagrations o
oone, -

WA Thomas Youngis the forma
presicencond chiafoperacing ofFcer

" af Adarsiv Marigrie Corp. in Bethesds
M,
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BETHESDA, Md.

‘; .
i HAWNG worked closely with tbe
1‘- shace program a8 mssma ﬁmx
; tor of the 1976 Vildng mixios to
- Mass, 1 find it disturbing thas Congress is
wozzdmns megsive ¢uls o ssenrpl of
' Mi;onal Acronaulivs and Space Admis-
xzt ratipa’s INASA} imponast projecls
TAmuitan hve supporied  space
rqscamh becauys of s wciting polonlisd
1 improve our understending of Eanh-
B89 (o inspite the vids of young peo-
nle. Without thz suppont of NASA
plojects, we'canaot lap inte the wigsif.
egol b;:aaﬁls c!‘s;sa:jcc resgarch, &g?ﬂa re
cutical”_to cxpanding our,, B
NASA's obaervativns of the Earth arc the
wsis for & worldwide offont 1o study
Wisractions amonp ihe ocenns, #tmo-
pheme and land, The Triana rission, 2
M,e::nz:f”caﬁy sound project, is iocluded
*‘a the proposed NASA Dudeel culs, That
e=2a shame,
§:2 "Triaus would give us o {ull, contizuous
1w af the Egnth thal ’ggxziﬁ enhande our
erstat;dmg of. climaite pvslemy and

LOY ANGHLES

Aug 3t,

PALLY HEUWS

1999

Cthe implicetions of m}ar mimunn b
weather patiems. Trians sould provide o
window on maokind's figure, helpipg us
femey more about climale gysisms and
row bty change over lime,

The Trians mision, lod by racarchers -

at e &npge& Institute of Oceanueraphy
al the Univorsity of Califoraia, Sen
Dicgo, would improve our vndzrsiands
g of the Earth's tadiation balanee, the
primary driver of sur climate wslem
Additional basic ecmearch would inves.
tigate <hanges in the oxone layes awd
azmommzv: circolstion and winds, Tri
ang’s scate seasing ulso would mewsure
vegetation heaith and coverage, vitravios
iet rodigtion fevels and solsr winds, sad

i would provide timelysaoaalysis of sobar. |

activily el can disrupt telocommunita.
tions on Barlh,
NASA’s Goddard Space Fligit Ccmer

whare 1 served as disectar, is :niwm:mg.
she seientific value of the Trizna inssion
by playing & key role-in spacecrall deerls
. opraent and mission operations

From Its veutage point | million miley
from Bank, focaled where the grovita-
tipual grdls of the sun and the Earth Sre

squal, Trizos would lom &is telesoopes
254 insirumonis to view our world. And
wlol 4 view it would be By pmwz}mg
neat realdime views of the suolit Breld,
Triegs would gather fuadamestal wiesp-
Hfic deta impossibie to obluin any other
way, they cnlsancing tee fiek of eduey.
ton by stmulating = sense of awe and
creounging discoyery.

Ay siudenly leam abdut weatherwnd
chimate, Trians would be fepding contin.
sansly updated pictures inlo dlassronms,
Ulastranng  how thess  proctsses  are
developing around us. As studenis fearm
300Ut progeaphy and social scisnves, Tel.
any would be there wih ap ¢ver-
canging view of our dynsmic world,
providing rot Jost siatic displays of coa,
tinonls ang pobiticial bordess bul Aled the
vishal oxcilemend pesdid o mzinlain -
siudent inforest,

Mathtmatics, tomputer scicass -2
perhaps cven 3t classes would by anfly.
cased 8nd helped by the power of the

-whole Eanth image. While elning sciea-

Lisls waruvel the mysieriss of Lhe Bacth's
clisate system, Trisne would play o key

.;dpace missions wtal to understandmg home planet

seieniisls !hmug}; nspiting eoyages sxi‘ o -

dis¢overy inthe thaysroom,

We have ondy qoe Eanh, one plant! o
call hume, Iavesling in profeeds such 2%
Triang, which help us boticr votdorsizad
our plancl ead aurselves, is grsicd for
the development of the hawas race.

NASA must have bipastisss szzapori "

in Congfess o move famard with T
ans ond oher Jnmpenugl mistiog, As
Congress considers 1he NAKA appropria-,
tions iy Semmer, the remaning fonds

for Trigny should br viewed a5 an;

inveripeal - in sound scicpu¢ and ot
falute,

Aba ademng yaluable will

resctich

only close eritical windows of diovery

— porials 1o 3 Deiter felure wi 2l wanl

- 1
+
.
. .

et the penerations io €oine.

A Thomms Young is the fam;z‘; presi
dent und chivf aperating officer of Martin
Maricita Corp. in Oeinesds, Md. Write
him at Serip, [;;u fnstitution: of Oceanggra-
ohy at the University of Coliforniy, San

Biggo, 9360 QHmon Drive, University |

Box Ne..9233, Lo Julla, C4 92085-921),

mia in shepiog the next geptsation of Ver paail h;mammmm@m wesd -
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Dutlook

Cutting NASA budget would dim our view of world
A. THOMAS YOUNG

HAVING worked closely with the space program as mission director of
the 1976 Viking missing to Mars, it is disturbing to me that Congress is
considering massive cuts to several of the National Aeronautics and
Space Administration's important space and science projects.

Ameeicans have supported space research because of its exciting
potential to improve our understanding of Earth and 10 inspire the minds
of young people. Without the support of NASA projects, we sannot tap
i the significant benefits of space research, which ase eritical 10
expanding our knowledge. NASA s observations of the Earth are the
basis for a2 worldwide effort o study interactions among the oteans,
atmmosphere and land. The Triana mission, a scientifically sound project,
i3 included in the proposed NASA budget cuts. That 15 a shame,

Triana would give us & full, continuous view of the Earth that would
enhance our understanding of climate systems and the lmplications of
solar radiation pn weather patterns. Triana could provide 8 window on
mankind’s funure, helping us leam more about climate systems and how
they change over time,

The Triana mission, led by rescarchers at the Scripps Institute of
Oceanography at the University of California at San Diego, would
inprove our snderstanding of the Earth's radiation balance, the primary

driver eé" o climate sysiem

' '.Addmnnai basic research would investigate changes in the ozone aner

and atroeospheric circulation and winds. Triana 's remote sensing also
wauld measure vegetation health and coverage, ultraviolet radiation
ievels, solar winds and provide timiely analysis of solar aclivity zl*ax can
disrupt elecommunications on Earth,

NASA s Goddard Space Flight {;‘cnter, whiess | served as director, is

* . enhancing the scientific value of the Triana mission by playing a key role

%
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in spacecraft development and mission operations.

From it vantage point ! million miles from Earth, located where the
gravitational pulls of the sun and Earth are equal, Tnana would tum s
telescopes and instruments to view our world, And what a view 1t would
be. By providing near real-time views of the sunlit Earth, Triana would
gather fundamental scientific data impossible to obtain any other way.
thus enhancing the field of education by stimulating a sense of awe and
encouraging discovery,

As students study weather and climate, Triana would be feeding
continuously updated pictures into classrooms, lustrating how these
processcs are developing around us. As students learn about geography
and social sciences, Triana would be thers with an ever-changing view

of our dynamic world, providing not just static displays of continents and
political borders but also the visual excitement needed 10 mainiain student
nyerest.

Matkerpatics, computer science, perhaps even an classes would be
influenced and helped by the power of the whole Eanlt image. While
helping scientists unravel the mystenes of the Earth’s climate sysiem,
Triara would play a key ole in shapiag the next generation of scientists.
through inspiring voyages of discovery in the classroom. :

We have only sne Eanth, one planat to call home. investing in projects
such as Triana , which halp us better understand our planet and
ourselves, is critical for the development of the human race.

NASA must have bipartisan support in Congress to move forward with
Trizna and othes important missions. As Congress constders the NASA
appropriations, the remaining funds for Triana should be viewed as an
mvestment in sound science - and our future,

Abandoning valuable research will only close critical windows of
discovery - partals to & better future we all want for the generations
CHME.
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Admiral Qwens Op-ed
Satellite/Business
8123799

The looming Congressional cuts to NASA's overall budget severely threaten
several earth science projects aumed al gaining a degper understanding of
our environment. The Triana satellite mission 15 one key program at risk.
With new solar and climate data, Tnana will help protect international
vestments in telecomumunications satellite systems.

Trana 1s a criucal opportunity that should not be missed. As we enter
the next rullennium, international business and commerce is bacoming
increasingly dependent on satellite networks to hink global communications
systems. Companies such as Teledesic are investing in this future with new
satellite networks that will be capable of meeting growing demands for new
and faster communications and data services. Teledesic is building a global,
broadband Internet-in-the-Sky satellite communications network. Using #
constellation of low-Earth-orbit satellites, Teledesic and its intemational
partners are creating the world’s first network to provide affordable, worldwide,
“fiber-like” access to telecammunications services such as computer
networking, broadband Internet access, high-quality voice and other
digital data needs. The U.S. companies that are investing billions of dollars in
satellites are vitally aware that satellites may be affected by a particular kind of
"weather” - sudden solar storms in which the sun sprays out particles that can
cause power surges and short-circuit a satelhite's electronics.

The Defense Department has estimated that space weather disnaptions to
government satellites cost taxpayers about $100 million a year, and in 199],
during one particularly bad peniod, government satellites suffered more than 300
solar disruptions. With appropriate wamnings of solar events, satellites can be
powered down, and other steps could have been taken 10 minimize the dmag&
from power surges induced by space weather.

In 1997, NASA launched ACE, a research satellite positioned at the "L-1" point

. between the sun and Barth. It has been a major success, allowing NOAA, the
_government agency responszbie for space weather forecasting, to provide reliable

alerts and warnings one hour in advance of approaching iargf: solar-storms. ACE,

however, is a one-time research vehicle and is currem}y azzzcmng into the last

year of its original design lifetime. '

With its sun- viewing instrurent to measure the solar wind (Faraday.cup) and a
magnetometer; Triana has the two key instruménts needed by NOAA 1o Conwzzzc
| the advancpd wamm? sm“vme T’hz: Zauzzc‘x of Triand is projected to, Qcc:ur 3ust

"t':
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after the end of the design life of ACE and several years before any other system
can be lanached, thus Triana represents the only near-term follow-on 1w ACE.

Teledesic will also benefit from the data gathered by Triana’s Earth-looking
instruments. Understanding environmental conditions in ths part of the
atmosphere will be a key to the success of this effort to improve and expand our
communications network. Triana'’s ability to monitor ozone will enable us 10
trace high altitude winds by the circulation patterns they generate m the ozone
field. For the first time, researchers will be able to directly study tmportant
features of atmospheric circulation. Unlike the perspective from geostationary
satellites, Triana will gather images of these dynamic regions every few minutes
and provide frequent, high-resolution measurements that are unprecedented in
atmospheric circulation research.

Opponents of Triana have arpued that the program should be terminated
because it lacks valuable science. This is simply not true.

I urge Congress to recognize the opportunity offered by Triana and to provide
funds 10 launch the mission. Not only will Triana help protect investments in
satethite communications; it will also lead to unportant advancements in our
understanding of Earth's climate system.

R s

Admiral Willilam A. Owens 1s the Co-Chief Executive Officer and Vice Chauman
Teledesic LLC.



Interview with Kathy Sawyer
West Wing Office
12:55 - 1:15 pm, Monday March 9th, 1998

Mecting requested by You
Briefing prepared by Jim Keohlenberger

EVENT

This is an embargoed one-on-one injerview with Kathy Sawyer of the Washingion Post
regarding your announcernent later in the week about & new effort to give the world its first [ive
view of the carth from space. There will be a short briefing in your office prior to the Interview,
Below are a few extra details about the actual spacecraft, the picture on your wall, how images of
the earth have affected ug in the past, and the conference where you will announce it,

The Spacecralt

NASA will launch a now microsateliite that will, by the year 20600, provide Hive images of
the earth from space. This new space craft will be carned into low canth orbit where o
small motor will place it in orbit | million miles from earth at the L1 point {short for the
Lagrangian libration point), the point between the sarth and sun where gravitationy)
atiractions are balanced. The satellite will carry 2 small wlescope and camera to provide
new images. Although vou shouldn 't give Kathy 2 cost figure and NASA is still working
1o bring costs down even more, the initiative should cost fess than §30 million.

- The Image of Earth ~- The inage will be available to anyone anywhere over the
internet 24 hours a day and will be made available to television broudeasters. It
will ghow that portion of the carth that 15 1t by the sun af that moment in time.
The resoluiton of the image will be ol HDTV quality and roughly on par with the
inmge i your office. The data will be received and processed at three university
opertiod ground stations. The pictures will be distributed to the world via an
ternet web sile, designed and maintained by sodonts,

e Other Scientific Ohjectives for the Craft - The spaceorafi will have other
scientific ohjectives as well. For instance it conld be used for global weather
monitoring.

The hmage on vour Wall.

The Picture on }(mz* watl s an zm;}enam cxam;;iz. of how an image of cmix can change -
the way we view ourselves. That picture shows the Earth as seen from the Apollo 17
£rew en route o the moen on December 7, 1972 on our fast expedition to the moon. T he
“spaceship was aligned with the earth and the sun providing the astronauts with a view of
the fujl hemisphere front a distance 6f about 40,000 km from carth. Because the mission

* took place during our northem hemisphere winter, the southern hemisphere and

Antaretica arc in full sunlight.




Lmpact of Earth Images

More important than a single phato is the reaction that images gencrate on carth. The
timing of the Apolio 17 photograph, for tnstance, comeided with a public concern over
mdustrial pollution, calls for protection of endangered species and new laws o profect
natural habitats. The first Earth Day was organized in 1970, soon afier the first picture of
Earth from a lunar distance was taken by Frank Borman aboard Apollo 8 in 1968, and the
Apollo T crow took an image of Africa and Europe (although it wasn’t a full digk.) Seen
the term “Biue Marble™ wag used to describe the Earth. Some have said that when we
first saw the Earth from space it was like a child looking into the mirror {or the first time.
It allowed us (o reflect on who we were, The changing of cemuries provides an
apportune point in time to reflect upon who we are.

Archibald Maeleish sumemed it all up i a poem he wrote just after man's first journey
to the moon ~- “Apolio 87

"To see the Earth as it irddy i3, small and blue and beausifud in thar eternal
sitence where it floats, Is 1o see vurselves uy riders on the Eavik together, brothers
on that bright loveliness in the eternal cold - brothers who know nov that they
wre wrudy brothers "

Rusty Schweickart, an Apollo @ astronant, deserthed the feeling of looking homoward
while orbiting the moon:

“You realize that on thas smadi spet, that littfe blue wid white Hiing is everything
that matters o you, Al of lstory and music, und pogiry and art and war and
death and birth and fave, tears, joy, games, all of it is on that ke spot out there
that vou can cover with your thumb ™

The National Innovation Swonnit, You will be making this new announcenent ut the
Nationa! Innovation Summit of Friday at MIT. The conference is cosponsored by MIT
and the Competitiveness Counci! and will focus o the importance of innovation amd the
challenges we face in unleashing its potential. NASA will have a high resolution movic
that we vill give o reporters that demonstrates how the spacecraft will work by showing
1 launch and ascent {0 the L1 poing, the spaccoraflas it unfolds, :and the carth as 14 will
Jook from the LY pomt

C LOUISTIOS (As of this writing, subjeet (o change) o -
‘ » . Jim Kohlenberger, Don Gips, and Larry Haas will brief you prior fo theé Interview
v Kathy will be gacorted into your office for the interview,

S - - ,E\ x
£§ 3 !{i&:zit&i;gié k} -

T Factsheet from NASA will be provided in the brieling,

e



e DRAFT (3/9/98) - | _' \\
Mission Proposal B R
Instrument 20 Kg |

I4cm (6inch) diameter teleswpeh with a 0.70 field of view

Three color camera, with 2K x 2K array (i.e. twice HDTV resolution ), 8 bit color .
resafutwn ,

Spezcecraﬂ 90Kg
Star tracker (2-3 arc sec stability over 5 sec period)
X band, 30 em antenna, with 14Kbps data rate
Hydrazine system for stationkeeping
Star 27 Thiokol kick motor
Startup battery, solar array
On orbit power 111 W (peak power), operate af (¥
Ground QOperations
3 ground stations (continuous coverage) 3- 5 meter anienna
Routine post launch operations, telemetry gathering and housekeeping
Commercial computer system for data processing and distribution

Earth Moon Solar LY  8un -

@ s % v

i ] l i

-y e

384,400 km 1.5 Mkm 150 Mkm




March 18, 1998

MEMORANDUM FOR RON KLAIN

PAT EWING
FROM: HM KOHLENBERGER
SUBIECT: BUILDING PUBLIC SUPPORT FOR TRIANA

Below are some initial thoughts about what we can be doing to build broader support for
the Vice President’s Triana Sawellite initiative. The criicism that has come generally takes one of
three themes: 1) the selendific jusiification, 2 the cost, or 3) the Vice President’s ownership of
the idea and the way he came up with the idea. We can move on these issues respectively by 1)
building e stronger justification for the effort, 2) looking for opportunities for lowering its costs,
and 3} reaching out to opinion leaders, and building better support within Congress, the
cnvironmental, educational and scientific communities.

OPINION LEADERS
There are several important opinion leaders that we need to mvolve 1o help sell the effort. They
inchide:

v The Astronaut Corps - Each Astronout who has been in space who has histher own
personal perceptions about what sceing the whole carth meant o them. This is o group of
opinion feaders who believe in this worldview and who regularly speak across the
country, We can work with NASA o make this a part of their message.

v John Glenn - As the mast famous of the Astronaut Corps and ihe first American o see
the Earth from space, John Glean could be 2 helpful ally and spokesperson, The Vice
President could call Glonn and ask for his help in selling the program.

¢  Toem Hanks - Tom Hanks who 18 soon releasing a new HBO spoecial on the Apolie
moon wffrt, 1s now ong of the biggest space boosters in the country. Tots Hanks, whose
special recently ;}rcvzzwcd in i%zc th&, House, has'been helpful in the past and could be
. .4%4’{222 :

~4 - Bill Ny¢ the Science {an - Bl Nye the Science Guy could be znzpamm o fel] g wiw '
‘ such o piclure is important in science education.- He has bé.,m helpful to us on severl
aueashung in the past



Hearings, The House Space Subcomaitiee {Seasenbrenner/Rohrbacher} had started
puiting together a hearing on “GoreSat” for next Thursday where they would invile the
Vice President or a stafl person from his office invelved in the process 1o testify,

Although we were able to work through NASA o get the hearing postponed, we can
expect it in the futuse. They are primarily interested in the process of how the idea
hocamie a reality,

Hill Briefings. NASA will do briefings on the hill this Friday, laying out details, iming,
why they are enthusiastic about i, and why this fits exactly with NASA s mission.

The Lott letter.  Although we don’t have the Lot letter {its on his desk), Lot’s staif is
stiH enthusiastic about the project and about the prospects for a fetter. 1 ihink the
prospects are dinn

DNYIR

1
The Environmental community is likely to be ong of our bigzest allies.

EEarth Day event. We can join the Triana satellite with our Farth Day message by tying
together the relationship butween the Brst Egeth Day and first pietures of carth from
space. We can use o High Delinition sie\%;; spinming globe as ¢ visual for whatever we
de.

Enviremmental Leador Briefing - On Apnl dth, the CEOs of the Green group, the
major environmmontal groups keaders, will be us town and bave requested a mecting. We
could use this opportunity 1o briel them on the mission, highlight its importance to
broader environmental awareness, and ask for their support and invelverment.

CNN Interview - On April 19th, the VP could do as interview on CNN with Astronaut
Rick Linnchan on the space shuttle who is a specialist in how images from space and
carth ehservations have helped os understand zz‘z{}ﬁ: about our carth {weather patterss,

whale and animal pagration, occan currents), Jobn HoBloman will conduct the interview,
Jeun Michelle Cousteun (Jucques™ sen) will Ji:a_sa %3?.5 i part of the discusston - he will
focus on The Year of the Oeoan, . L
THE EDUCATION COMMUNITY -~ | -

: iJ%zim'mh- our best selling point for Triana is on what this nycans for cducation - for the
siudents who help design, build, lawnch, track and nanage it as well 4s the students whe could
then take advaniage of the satelite’s data.

EdTech Community. We can involve Edulink, the caaizzwn made up of every major
rational aéucatzmai group iizai was formed o hcip %u;‘;pen el tional technology «nd

o



the e-rate. As we conneet our schools 1o the Internet. more attention 18 heing focussed on
what it allows children s do. Ultimately both onr ediech and "Triana initintives are about
nuiting the world ot our childresCs fingertips.

Glabe Schouls. We can reach out 1o our network of more than 4006 Globe schools that
already see the benefit of having an carth online. W can also work with them o Jielp in
the development ol a stondards based cwrriculum based on the Triana satellite data

TIMSS Connection, I the wake of the TIMES test resplts, it is clear that American
students are performing poorly i scicnce. We have 1o be doing everything we can to get
stisdenis excited about and inforested it seience. We can incorporate Triana info TIMSS
bricfings that OSTT and the Dept of Ed do as an example of inspiring children to get
involved 1n carth sciences.

THE SCIENTIFIC COMMUNITY

While we ultimately have to sell the satelhite on its cducation merit, we have to dispel the notion
that there 15 no seientific value and better articulate the seientific basis for it

Scientific Validators. NASA is in the process of pulting together a large group of
sctentific validators for the project thatl could then be uscd in a variety ol ways, For
example the head of the American Association for the Advancenent of Bcience, 1he
fargest association of scieidists. has writtens in support of the effort,

University Sympositunm. We can ask NASA 1o work with enc of the Uiiversines who
wiil build and run the satellite 10 cotvene 2 symposiun il invalves teachers, seientists
and others 1o develop other mission eriterta,

STRONGER JUSTIFICATION.

Early next week NASA will send out g Request For Information to seek input from the seientific,
%}ﬁ*szzzc:&s art gducgtional communities 1o explare other important ;2%;}%&2:& s for the sateliite, |

s

[hat process should take about 2 weeks and should give us a better justification for the suwllite.

Scientifte Applications. NASA will explore other swence that the community would
recommend we do with a satellite at the L1 point. For instance, measuring the particles

and x-ravs coming from the Sun, solar wind cxperiments. measuring Sun corona activily,

nroviding solar flair warnings that could harm Space Station inhabitints and terrestrial

. electric power prids, experiment with gravitational dypamies at the L1 point, research on
the coming Salar Max, and other spectra) instrinments that could be pointed towards c:trll‘t,
.‘What can we do with better tracking of forest fires and hurricanes in real time,

Rusiness. There appears to be same II‘]{L[LHIIHE._., commercial .lp]‘}llcutlnm coming in, Neg

helow undu luwcnng the'cost. o . ‘

. . . -
H \ P - . 1



e Edueational. This satelise will be destgned, built and managed by aniversity students,
Thare appear (o be broader cducational appiicatious once the images ore ondine, The
educational community regulardy comes up with some intriguing ideas for space shuttle
piissions. We expect no fess hore.

LOWERING THE COST
Right now we are using cost figures of between 320 and $30 million. There scem o he some
exciing options for towering the cost of the entire operation.

» Commereial cooperation. There a several collaborations thai NASA can explore
on the commercial side to lower costs dramatically. For ingtance since our
announcement, Microsofl called NASA to explore a partnership that would
involve MSNBC. The Discovery Channel apparently also has some interest. And
there are now a host of other commercial tmaging interests who may have other
uses Tor a satielite at L1,

. Other Missions to LY. There is anathier NASA selonce mission that is set 1o go
ta L1 as part of & science mission called Genesis. There may be an opportunity to
piggyvback the science and dramatically reduce costs,

4
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Selected Press on Triana

Themas Young, former President and Chiel Operating Officer of Martin Marietta
Space Massion Vital to Understonding Home Plunet
Los Angeles Daily News, 8/31/99

Opegdd
Consider the Merits: Congress Should Fund Triana Satellite Project
San Dicgo Union-Tribune, 08/21/99

Mr. Clals Burgener, former Congressinan and former Chanman of the Board of Regents
of the University of California '

Letter 1o Representative James Walsh, House Appropristions Computies

(7/13/59

Joseph Pellon and Ron Freedman

Chairman and Prestdent of Triana Worldcast
Shedding Light on Triana

Space News, 07/03/99

Frances Valero, Director Aumospheric Rescarch Laboratory
Seripps Institution of Qceanography

Don’t Let Politics Scuttle Climate Project

San Diego Union-Tribune, 07/04/99

K.C. Cole, Time Science Writer
Mind Over Matter; the Emotional Pull of Science
LA Times, 06/24/99

Elaine Hansen, Director of the Colorads Space Grant Consortium
Triana: An Educator’'s View
Space News, 06/07/99

Warren Leary, Science Writer
Pulitics Keeps a Satellite Earthbound
The New York Times, 06/01/99 ‘

Opinion'and Comment

- “Friana Connects Earth to the Net
SPACEDAILY, 05718/59

Michacl Szpir

{iobe Warching
American Scientist, §4/05/99
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Las Angelas Daily Nows
8131183
Space mussions vits o understanding homa planat

By A. Thormas Young
Bethesda, Md,

Having worked closely with the spage program as mission diraclor of the
18786 Viking mission to Mars, | find R disturbing that Congress is
considering massive cuts 1 several of National Agronautics and Space
Adraniziration's (NASA) impodant projects.

Americans have supported space research because of s exclling potential
o niprove our understanding of Eacth and (o ingpire the minds of young
pesgie. Without the support of NASA prodects, we sannat tap infe the
significant benelits of space research, whiclh are Sritical (o expanding our
knowisdge. NASA's ohiservations of the Earth aee the basis for a worldwide
effart to study intergetions among the oceans, atmosphere and land. The
Triana mission, a scientifically sound praject, is instuded in the proposed
NADA budget cuts. That is a shame,

Trana would give us a tull, continuous view of the Earth that would
enhanca our understanding of climate systems argd the implications of solar
radintion on wegther pallerns, Trigna could provide a window on mankind's
future, helping us learn morg about climate systems and how they change
over lime.

The Trigna rmission, ted by researchers at the Scripps nstitule of
Oceanography at the University of California, San Diego, would improve our
understanding of the Earih's radiation balance, the primary driver of our
climale system. :

Additicna! basic research would invastigate changes in the czone layer and
almespheric girculfation and winds, Triana's emote seasing also would
measure vegetation health and coverage, witfaviolet radiation levels and
solar winds, and it would provide timely analysis of solar activity that

can digrupt lelecommunications on Earth.

NASA's Goddard Space Fiight Center, where | served as director, is
enhancing the sclentific value of the Triana mussion by playing 2 key role



in spacecraft development and missicn operations.

>From its vantage point 1 million miles from Earth, located where the
gravitationai pulls of the sun and the Earth are equal, Triana would turn

its telescopes and instruments to view our world. And what a view it would
he. By providing near real-time views of the sunlit Earth, Triana would
gather fundamental scientific data impossible to obtain any other way, thus
enhancing the field of education by stimulating a sense of awe and
encouraging discovery.

As students learn about weather and climate, Triana would be feeding
continuously updated pictures inte classrooms, iliustrating how these
processes are developing around us. As students leamn about gecography and
social sciences, Triana would be there with an ever-changing view of our
dynamic world, providing not just static displays of continents and

political borders but also the visual excitement needed to maintain student
interest.

Mathematics, computer science and perhaps even art classes would be
influenced and helped by the power of the whole Earth image. While helping
scientists unravel the mysteries of the Earth's climate system, Triana

would play a key role in shaping the next generation of scientists through
ingpiring voyages of discovery in the classroom.

We have only one Earth, one planet to call home. Investing in projects such
as Triana, which help us better understand our planet and ourselves, is
critical for the development of the human race.

NASA must have bipartisan support in Congress to move forward with Trana
and other important missions. As Congress considers the NASA appropriations
this surnmer, the remaining funds for Triana should be viewed as an
investment in sound science and our future.

Abandoning valuable research will only close critical windows of discavery
- portals to a better future we all want for the generations
to come.

A, Thornas Young is the former president and chief operating officer of

Martin Marietta Corp. in Bethesda, Md. Write him at Scripps Institution of

. Oceanography at the University of California, San Diego, 8500 Gilman Drive,

. University Box No. 0233, .La Jolla, CA 92093-0233 or e-mail him at
siocomm@sio.ucsd. edu . .
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San Diego Wnion-Tribune Editonal
August 21, 1959

Consider the merils
Congress shoukd fund Triana saiefile project

When Congress reconvenas after Labor Day, the House-Benate conterance
committee that wif refine 2 $41 bitfion spending meastre should be able to
find $35 million to cortinue funding for {se important Trigna sateliite

project.

This scientificaity promising endesvor, being developed by LICSO's Seripps
nstution of Oceanography, wouid monitor the Earth's climate from deep

space.

From its strategic vaniage point betwesn the Earth and the sun, Triana
would measure the effects of giobal warming. It woulkd aisa help ascertain
with “an unprecedented degree of accuracy™ how much of the sun's energy is
reflected from Earth and how much is being absorbad throughaut the planet,

$o says Francisoo Valero, chief scientist on the Triana project who is
understandably alarmed by ihe efforts of some on Capilol Hill 1o pull the
plug on this operation, Critivs claim the money would be betler spent on
oiher scientific programs.

Never mingd that Triana is within 16 months of being fully operational. Or
that scrapping it at this oritical junciure would amount to flushing $40
milfion down ihe porcelain fixture, with nothing to show for the efforts
design, build and equip the sophisticated spacecraft,

NASA Adminisirator Dantel Goldin has urged Fresident Glinton & velo the
antire appropriations bill unless it includes full fuading for Triana, it
won't come 1o that if Republican and Democratic confereas simply consider
the project’s many scientific swnils. if they 4o, we are confiden! they
will find the $35 million needed 1o ensure Triana’s completion,

¥HR

Capyright 1999 Union-Trbune Publishing Co.
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Clair W. Burgener

P.O. Box 8184
Rancho Santa Fe, CA 92087
Phone (858) 755-2425
Fax (858) 569-2885

July 13, 1999

Representative James T. Walsh
Howse Commiliee on Appropriations
1J.8. House of Representatives
Washington, DC 20515-8015

Dear James:

1 am wiiting to reguest your immediate assistagee with funding for the Triana program in the FY
2000 VAZ/HUD/IA appropriations biil. My interest in this project developed over the nine yeats |
seyved as member and sltimately Chairman of the Board of Regents of the Unjversity of
California.  As a former member of the House Appropriations Commtitiee. ] understand the
difficult funding choices and fiscal constraims facing you this year. I have no financial interest
in this project whatsosver. However, | strongly believe that Triana is a scientificallyvital space

missian that must continue.

Triane's science will deepen our understanding of global climale dynemics by conttibuting
essential knowledge to two of the major unsolved climate problams of our time. The first has ©
do with completing the Eath's energy budget by delermining how jnuch of the sun's enargy is
reflected away from the Earth. The second, equally important guestion, addresses how the sur's
encrgy absorbed and distributed throughoul the plaset. Answering these questions will contsibute
critical information needed to develop better computer models of how the Eanh's climate systens
works. Better, more aceurate models are necessary 1o improve climate and weather predictions
and to deternyine ihow human activities might influence climate. Trians is the first Earth
observing mission to the Lagrange-1 point (L1}, the neutral gravity point between the Sun and.

- the Earth. From L, Triana will have a continuous, *fufl-disk” view of the Sun-lit side of the .

. Earth. From this positien ia space, Trizaea's advanced radiomeiers can measvre the Earth’ s

. raﬂecz&d and emitied ::ncrgy with morccs{femed accurucy. ' o

E'r;:_ma da acan be uszd to ;}mtcf:l [EA% snvcsiments in other sa%e?l:tes mcluémg commercial”
telecammunications satellites, by providing early warnings of solar flares and other extreme
solar events that pose significant threats. NQOAA, the agency responsible for space weathet
fo:ccasung. is already preparing 1o receive Trisna dale. The sensitive scientific instrupents on
Triana will be able to track plumes from roajoe fires, desent- dus sourees, and volcanous. If this’
data proves useful, then it could be atitized by the Federal ,&wamn Admzmsxzatmn to remtc

o piams to ivoid zhcse pmchtmliy &ngcwus PIW
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Triana will also collect information on the amount of astozols angd clouds in the
atmosphere, This data, when put together with data Triana will gather on ozone, will
allowe s to predict the level of damaging uitravioles radiation at the anl's surface. Lise
of this data moy be used to reduce UV radiation hazards, which have been linked to skin

Canger.

Another exciting and significant payoff will be Triana’s education initialives. Professtonal
educators will develop high-quality educational products using Triana's views of the
suniit Farth, These materials will be shared over the Iiternet to allow students to study
science issues such as global chanee in cloud cover, weather patterns, czone, polivlion
plurnes, and seasonal Changes.

Finally, | am wriling a5 a taxpaver that is concerped that if Triana was ternunated in FY
2000, nearly $40 million of 118, tax deliars would have been spent for nothing,
Revcz‘smg the course now on Trnana is costly both in terms of wasted tax dollars and Eobl
{}pp{)rwl}i’i} to betier understand complex scientific concepts of intense polincal and
public importance. I ask that you support full funding for Triena in the FY 2000
VAHUDAA appropriations bill and urge your colleagues on the Appmpnauaas
Comfm:tce to do the same.

Clair W, Burgener
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 Shedding Light on Triana

. -Pyofessar Joseph N. Pelton is

- s0lgr and elecromagnetic pvents,

vision Gnagery, Under 2 Heense

plckures as the oorg of a new
wortdwide Earthy, space and envi-
ronsment broadoasting netwirk.
This private-sector fnancial ine
vestsent will help creaie new in-
Tormation-age jobs in Agnerics.
The 11.5. Congress hag been

vus stream of live high-definhion

the dark side of the moon in full
sunhy gplendor B also will show
the apening and ciosing of the
ozene hinie, the spread of aerosol
pothutsos antd Hanetary and
ovesniv developments as novur
soen before. Triana Worldeass

“‘The recent hest surrounding © -example, the worldwide propesty  enormous reliance on undnter- pressing MASA 1o commercialize  curnenily is In discussions with
NASAS Trians satellite may have ingurance industry end its policy-  rupted power. A single large-scale  Hs space activities and lessen re-  leadding roadeasters all over the
cbscmaed the gl behind this holders have miitions of dallars a  power fallure would cost billlons,  Bance on government funding. workd,
nove! space mission Overlooked risk. Triana’s sensors would provide a  Most people understand this will Fue it all wogetier and you have
ig tho fact thai this new satellite Triana's nstiuments also will wamdng in tme for satellite and take some tlme o accomplish, ¢ seieniificully important project

. offers unique beneﬁts ta U8 and | provide sarly warning of solar energy Operators o tike preven- Trisna reprasents one of & new with the potontial w seve billlons
* world soclety. storms. Such storms, especially tive measures, generation of commercial apace of dudhery for ARerican $page 4
.« ‘Mana will help answer one of the sodur maximum, or peak of Lesy wellb-known Is Triana’s po-  opportunddes. Admitedly, itis avls mgd ereate 1eal private-secwor
N the most mportant and least un-  solar activity that arrfvesn Aprid tendal impacton jobs and the . only a beginning, but space conv jobs oo Fanh.
« , derstood acientific questions of 2000, thresten s multi-billon dok-  econamy. The profect already hus  merciniization needs to stan, Anad, it g side benefit, the pro-
. our timed How sauch of thesuns  Iar Invesanent &y U.S.owned spawned 8 new worldwide medis  somewhere. Finally, hundreds o oot provides a ¢chance to mod-
sneigy does the Exrth absorb? ‘space hardware, including Impor-  enterprise, Trians Worldeast, Inc.,  gradoate and undergraduate sto- i the ext generation of voung
-+ .- This siple plece of informa. e intelligence sateliites, ag well  that can glve the United Srates derts will use Triana doto as purt  puople in 4 more postive diree
» thon Bes at the heart of all our | &3 the sommunicarions satellites  new prominence on the space of thelr studies. And hundreds of  tlon than America has recently
P pm?aw&m about climste change  on whith our citdzens and our fronter by furthesing the survival  thousands of high school and ele-  sven. We hope Congress will give
18 and global Warming. Az the mo- mifitary both depend. of our species In the next millen-  mentary school students will Trinng s Triana Workdosst a
- mm!. “scientlsis do not know the A recent global study of sated niun Yive via satellite - g sort of  learn about Barth through Td- niw look i the brighiest possihle
4. answen ’S‘my rely o patchy data  lite comumunications conducted NN for space and envirorsnent.  ana's powerful aye Hienination of @ new suntit day.
¢ from’ a i netwark of terrestrial | for both NASA and the Nadonal Following a NASA competition, If & few 35.millimeter Apoiin
‘and space sensors. Soclety pixces  Sclence Foundation found ele- Triana Woridcast is working with  sull photos of far<lf Earth could -

grewtamnum sfvelue on more  ments of rigk 4 spare assets e the Scripps Instipation of ingpire two generations of Amerd LA

‘aceurate; cllmm {emm For 1ated 1o orbital debels, year 2000 Oveanography and NASA to com-  pans, lmagine how many minds ‘p&&a cengws.com
" prebieros and, most especially, mercislize Triana's stunsing tele-  could be awakened by 3 continu- e -

¥t feary noore abont the Priung

. c.imim of Triana Worldcast  Sclur disruptions can, and have, agresment now being negotisted,  Images distributed over the Imer-  milssien, wisit tie Weekly Links
T ‘and Rop Freedman is mi» caused the stutdown of pegivnal  Trisna Werldeast plang to wse Tri-  net and via global TV. Trians sevifon  muder  Resowrces al
. dem Qf f&& mﬁﬂﬂy power grids. Our society has an ana's high-definition telesvision Worldeast will, in tme, Jet 48 802 1w SpReenows. come.
P .-
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g the Sample-Return Issue

Cr wgzmma:subsmm reglons would be Earth's environmenn: so-called izzm!awc»
Gmmmdmemmm much more condacive to biclogy, As & re-
sample-fesat sission and preseated srgn- mﬂgmmmmpmﬂmzﬁmmubem

manta aoatued sk o sloolmm  mem sk b

ton invesmigations and hazard detarming. -
- dons. No specilics on either of these

Fufatls siso are walling for SASA when
it comes 1o hagerd testing of the Mary sumn-

ples, I the agency is seritus about protect
ing Fuarth's gavirenment, then the proto-
¢ols for hazard witing will need 1o be ex-
prermely broad gl inchusive, bordering on

the prossible, Wiy agsurances can be

given thiat any poriian of the BMars sl
- taken fow hipzard testing will b representa
tive ¢f the entire sumpie? Do we need W
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Satellite sabotage

Don't let paliziasggutﬂe climate project

pproaching presidontial clec

fions prompt poliical parti-

sans to do some silly things,

House Republicans look par

ticularly foolish for tying 1o
scuftle & scientifically sound project
simply because it is a pet pro;‘ez:‘l of Vice
President Al Gore, next year's ;}:esump-
tive Democratic nominee,

The Triana satellite project, which is
being run by UCSDs Senpps Instity
tion of Oceanography, is designed o
gauge the Eartly's climate, with particu-
tur emphasis on the effects of global
wanning. It could help determine how
nwuch of the sun’s energy is reflected
from the globe and how much of that

Cnergy is being abwrbeé and dmmhu{

ed throughout the
planet, _
Because  of iis
umigue vanlage point
between the Earth |
and the sun, the
Triana satellite would P
. 1180 collect alt man- I
ner of valushle infor-
mation, This dala
would enable sclen-
tists to make
formed judgments about a wide range
Cof issues affecting global c¢limate
. ¢hange. That would be quite an kn-
provement over the present systos, un-
der whicly scientists have to rely og the
merging of thousatds of measuroments

from lowerflying satelfites that are less -

precise in their observations.

" Scripps landed the Txiana project in

October 1998 after a rigorous peerre-
view procoss scrutinizing nine compet-
ing proposals. By September, scientists
will have speat $35 miflion bidlding the

- spacecrall and its ssg;phmhcaie:i sczcnuf‘ g

i¢ iInstruments. They are scheduled for
Jaunch at the end of next year.

That tzme!able is in Hmbo, héivcvcr ;
bac:mgg the  Republican cn{'im}faé

. Artist's view of Trisna satelllts

House has siripped federal funding for
Triana, excepl for the cost of shutiing it
down. That means the taxpayers would
be on thr hook for approximately $40
milion, with nothing whalsoever (o
show for their efforts 1o get this worth.
while endeavor off the ground.

So nwch for the Republican House
leadership’s claim that zapping Triana
is a cost-saving move. Rather, it's peity
politics, pure and simple. Many GOP
lawmakers are looking to torpedo a
scieniifically valuable project simply o
stick it to Gore,

Rep, Brian Bilbray, R-Imperial Beach,
wuitd as much when he rose on the
House floer to defend the project. While

acknowiﬁégmg that people of good will

have cenﬂictmg
points of view on the
causcs and conse
guences of global
warming, Bilbray
hastened to add that
N the Scripps study

¥ could help resolve
the controversy. He's
right,

Triana’s fate now
depends on the Sen-
ate, which supports fill funding of the
project as part of a 341 billion anoual
NASA sppropriation. In the months to
come, a HousevSenate conference come

_mittee will sort out the differences.

Meantime, Bilbray has been assured-
that funding for the project will te
restored once both sides mach
consensus.

NASA Administrator Daniel Goiziin is
50 mzmmtted to Triana that he has
urged President Clinton to veto the ¢n-
tire -appropriations bill if it does not

~include funding for the project. Republi-

can lawmakers would dowell to ponder
his. principled stand and stop trying to |
sabotage a satellite zhat aould expmd‘

avi fﬁc‘im?‘fk‘: hW‘c'LFﬂS
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Scientifio rescarch, above all, is supposed to be practical,

That's ooe roason certain members of Congress are refusing to fund & modest NASA satellite called
Triana that would fix a stesdy gaze on Earth from space-giving the folks back home an opportunity for
resl-time, roundsthe<clock navel garing

Unlike cther satcllites that take patchwark snapshota, ’I‘nm would beam back a live image of the whole
planet, 24 hours & day. All the planet, all the time, svaiiable 1o everyons through the Internet and cable

TV,
"Boondoggle," House Majority Leader Dick Armey (R-Texas) called it
"Tripe science,” said Rep, Dave Weldon (R-Flg.).

1t dide’t help with Republicans that the idas was hatched in the head of Vics President Al Gore, dunng 8
dresm, no fess. The image of our small blue marble floating a!mc in epace, Gore said, would inspire
people to take better care of the planet,

But is the purpose of science to be inspirational? Since when is science supposed to be soul food? Tan't
itz aims to produce the kind of technology thet puts res! food an the tabla? _

After sli, taxpayers have a right to want their rmoooy's worth, So whesiever a new diseovery is
annwnceé. politcians (and newspaper cdzm) ars forever waking: Whet good is it? Of what practical

uae?

Sciantists, in turn, keve become adapt et ticking off practical benefits of even the most esoteric research,
Druring the early days of the space program, we hesrd a lot about spinoffs like Tang and Mylar, These
duys, we'rs mors likely to hasr sbout apaco-age drugs and computers, or medical imaging rechoology like
PET scans--brought to us couresy of & particie of antimatter called the positron.

Raraly, however, do peopla talk about the emotiona! payoffs of science. Like art museums m& national
:parks, science filla deap phziaaophzmt ytmmngs Ons docan’{ have to laok far to find these cmonona}

< hEp :mmgm dim' it A8 B
’ tdenctivg_ Bioey fogia
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; Eruita of seicnce. Coasider haw much our foelings have changsd sbout oty place in the universe since
Galileo discovered the moons of Jupiter, showing that not everything orbits around Earth; since Newton
found that the Iaws of gravity that make apples fall on Earth are the same everywhere in the cosmon.

No longer could people view the dance of the stars and planets as s performance put on specifically for
us. Weo were part of the action—asad & amall pait, st that.

These days, astronamers icll us that pechaps 90% of the universe is made out of matter complately
urlike the stuff that makes up our own world. No ane knows the exact natuce of this "dark matter,” but
whatover it i, it's alien to us. Or more sccurstely: Wo sre the aliens in a universe congiructed mostly of
other kinds of stull '

Scientsts 25 well as politicians sometimes underestimate the smotional pull of science. The lute
phyalcist Frank Oppenhoimer—baaned from physics by the palitics of the McCarthy era in the
1950s--tauight high school for some time in the amall town of Pagoss Springs, Cols. Teensgers, he
thought, would be naturally interested in cars, so he'd take his classes to the junkysrd o study the
physics of auto parts.

He was surprised, one day, when the students complained. It was oll well and good to leam gbout
mochanics, they said, "But wa want to know sbout the stars(®

No doubt, the same yeamlags prosupted millions of people o smy wned to theic TV sets for days after
the sdventures of & small rover culled Sojournor on the surface of Mars & few years ago. The Pathfinder

mission wae, gbove all, a sentimental jogrney,

Triana, though, has grown up over the past yesr from 8 mere dresm to aﬁﬁi;ﬂadged scientific mission
with & practical job in space. In addition to providing & permanent "mirror” on ourscives, it would icwp
an eye ca environmental shifts and climate changes,

SHl, one shoulda't underestitaata ihe power of dreams. Most scientists, at gome level, are drsamers,
Practicality can get you to the next step in science. But only dreams can guide the next great Jeap.

Indeed, last month NASA chief Daa Goldin scolded particle physiciats for fagetting how to dream—for
being, in effect, too practical. "If we don't dare to dream, we won't find anything.” he said in 2 speech at
Formi Nationa! Labonatory outsida Cinc;go. Tireams, he said, are "how the most exciting acienca

happens.”

_This scotiment was perhaps Dast expreased by Fermilab's own founder, physicist and sculptor Robert
\  Wilson. When Wilson was trying to get money out of Congress to build Fermileb in the 1970s, he was
asked to explain the pmﬁc&l purposs of the new sccelanstor. How would the imowleége that came out

of smashmg &zmu h&p mzm the mtzcmai defmsa? - . .

Wilsoo mupondfcd that thor new wculm wmid hnvxe oo value in that mspact Instc&d, ha uguod,
eloquantly: It only haa to do With the respect with which we regard one another, the dignity of peopic,
our [ove of culture, In that sense, this new knowledge has nothing to do :iamﬁy with 6afendmg our
country —except to help make it worth defending.*

Alot of mzonum wonld ww:;d that emm:ion )

nnpLnesIgas, mmmfoqrmn;
- Dirmermekben_Wiory Pogha -
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Triana: An Educator’s View

“Fhe rooert vole in Um U & Houss of firpirc-
© senialives 10 bar NASA from spending nianey
on the Trizna suellite progrom is shorsight
ed. Defore agrocing o inchace that language in
RASAs 2000 Ladget authoriztion, wmentbors of
Longress shoeld weigh tha {ufl educationat
vadue of the Trians misson anl it polostia) W
+ lashire fiard seientsis, UGBS, INSrmers,
educators and enlreprenears,
. JThe sxeitersent and possibitities of space
-have inapired stadonts of all ages w dig inlo
lezrning arUvitios, saperiente he joy of dis
corvery and icrease thelr owarawss of Banth's
T envirsrunent. InvolvoTuent in spaoe-relalad se-
tivilics sparks Literest jnscicnse, math and
Lechrdeal vesey. .
", Several NASA missions a!:mly have taken
ximgz: of Studends’ remarkalile 2ol for
space. in the EanthKam project, for exampie,
Stadents submil requests (o sposee shutile as
- tronauls for selected Earth mages and tely
the dain back 1o their elaserooms. .
< Hudonts i the Moonlink program partick
©pate in o stagad mission using sotual daia
from the Lunar Prospector missico. In e oy
‘caming Citizen Exploser misslon, the saustiine
will broadenst peane saossrements Lo
Loivers at participating schinols around the
T owindd. Row NARA la inbrodtecing a new mis
slon concend, with wlhat promises to Bave
emonuuws jucitional it

Triann — a sawlhze named alter the sailor
o Oolurabu voyage wive fizst saw the sew
world — wiil be posilionod at the LaCrange |
painl, adacziion between the Earth and sun
that i L5 milBon kilomelery frore Sarth, From
this vantage poleit, Triana will provide & 2oo-
Linows view of he sunddit sige of Earth 1 ob-

b ]
Jriana also will promote student
iiteracy in science, math and
technology. It will increase
students’ awareness and
understanding of their
environment by enabling themn
to be actively involved In reai.
and useful measurements of”
their environment.

-Biatue R Hansen s diveetnr of the Gol-
©wrade Kpoer fivopt Coaxortisem,

SR CC WL

tain global tmages of Ui sirlaee and of owone,
asrusals, waler vapoar, cloud cover, eloud
hedght anil vegotation,

Tiese map-like images will be distribuied
for froe over the Intemet — Where they will
ber avaiiable (o teaches, studerus and anyona
arownd the world Triana also will tranamiy
pletures of the far shie of the moon, hurs-
ey, forest Tiros, R colipses angd other oo
lestin} borties as ey pass Uuough the saick
i’y line of sight, Theough Triane, stadents of
afl RS £an e active partclpants inoa space
H&l&\di)n

They can collect anid moaiior viduahie envi-
ranmenial dala; sccoss rond Gt lrom 4 space
safolle s it b sransnlitted; evaluate Hank 25
 dyndguie systens moke complensesiary moa
suromonts frony Lhe groand; eviduate jeyge
Lanst changey in Barth's sinnphiore, divais,
icw caps, lad and vegodation: shuee data 20d
sanclusions with other shudents; snd provide a
pawerful, worldwide, student-driven, Farthob-
serving weiwork.

The eduecgtonal benefits of the Triara miy
siom, with such A high degree of audent in-
volvement, g PROENOGS.

B owill provide stadents with o global per
spectbee. b will transfonn auh, scienoe, ech-
nology andl technioat Htemey From olassoooam
theory into exciting reality, and help mect edu
cational wandardy in o stimubding context,
Trisna also witl promote studont Heracy in
scienet, malh and technology. U will inerease
stisdonts’ awareness and underslanding of
their endranment by ehakiing them W be ac-
thwely involved In roal and weeful mensure-
saents of (hwiv environment. It will scuose
ihese studont scientists and engineers o 2
raoge of setenlific aud tochnical disciplines
and chatienges, We encourags the House ang
the Senale vx recognize Ui bremendaus edu-
gational benefits provided hy e Trizos mis
siow Bo fspire our yoush i soath, stience and
techricad Horay, Ml 1o maotvale tiese sio-
denis K exegiisnen,

w i
7 spacenews.com
- -

Far miore fgfonmntion on space sdaration,
etiek  on the  Lwfar (R Huk o
BRI s SPOt PR C
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Hfa'n.m'l.-\.‘.va_rdt Looking Anget
ThoTriona sateliilowould vigw the
Eantys entire sunlil face condinuously,
providing informdtlon on the plansis
climate ond how the world is affected

8 by the solar wing and magnetic tield,

* - *

flatia woutd otbit the Sun 3 mittion
Hios trom Earinistaying diecctly-

SCENiCwisTA | - T .-

IRiaNA *

L4 ALI 2422 ¥+

T

Politics Keeps a Satellite .

By WARREN E. LEARY

has antracied 2 {07 of attentilon. And it IS In
troubie bresuse of i,

As spacecralt go, it is small, lnexpeonsive
and normatly would hardly stend out among
the dozeny of satellites and prodes NASA =
planning 10 3end inio Space. But Triana,
bacause of Hs upusoal origin and mission,

The goals of this simple sateilite, denigned

o view the Earth from afar, heve become
. compliceted by the reality of. Washington
- polittes, The debmie evor whether the mis.

sion 15 5 good bea or not Is muddled by the
awareness of whose tdea It was in the first

piace,

FLOnA, I L5 LATHRS! Inzernallon, 1 the

Brainchlld of Vice President Al Goca. In n

speech on March 13, 1958, at the Massachu-

’ Propuision -
mogule

i

*

setes instlouie of Technalugy, Mr, Gore chal-
lenged HASA to build mnd {ly an inexpensive
spacecraft that wintld make continuous, live
plctures of the full, sunilt Earth from far ow
in space that would be available 1o the world
et all imes via the Internet and television,

Weather and scientific sateilites view the

Earth all the time, but ihey orbit so close
that they only sce 2 portion of the planet at a

. Ume. Any “wholt Earth" view has (o be

siliched together from several images. and
none of these displays can be done in rest
time.

_ Mr. Gore sald that seeing the entire Enrth
-against the blackness of space ag any 1ime,

which is not now possible, would tnspire

- epvironmental consclousness and encturs

age new educational and scientific effars.
As the natlen’s classroams and homes afe
connected (o the Internet aad cable televi.
sion, he sald, the Images could arpusensw

Pl

.

o4 Rhew ek Ttnes: (Bkvrmtiun by Fean O Cxanell

<arthbound

fepfings amoeng millons of Amaricans about
thelr home planet,

As White House aldex tell 1t, Mr, Gore's
{dea came to Wm almost (h 2 dream, He
awake at 3 AM. one duy iy February 1598,
and thought about s giobal vizw of Eprth,
they say, perhaps inspired by the famous
“Hlue Marble” phowgraph of the planet
taken iy December 1972 by the returning
craw of Apolle 17, the fest mioan misslon, A
copy of the plcture hangs in Mr. Gore's
ollize. ’

Mr. Gore siso gave the Eacth-watching
peafeot its mame, after Kodrigo do Trians
the lookout aboard Cheistepher Columbus’s
ship who flrs: smw the Now World in 14535

After Mr. Gore told the NASA administia.
tor, Dagiel §. Goldin, sbout the tdex end
asked If Iz wins fopaible, the sgonty m&&x: s

Continund on Page2
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Tnana Ccnn&cts Earth To The Net

585 Dtago « May 8, 1808 . The Al Gore {asplreg project Tdana has
B this pubication) questioning e scienlific value of e misalon.

Whiln the would-bs Presldental overtones of e project cannat be
oversiaiod - the facl remains the project wil e & balance batween real
sclence snd providing » “handsoaintemctive” gatelite In orbli thal's
wirgd 10 the Nal iy web suders the worls pver [ use,

Lite GPS and the Nat fiself we have no ea 81 tis slage whet new ConsUmer
applications witl coma oyt of Triana and olhsr fisfire Nol-wired sainliites,

But with a peemanent multi-tasking sstelile st LY feeding data b the Net B wit b oniy 2
rustier of howrs before Web hackers such 85 this cditor himseif geg Rarvesting Triana'a
data ang fwening il inlo web confent lor sites Ko SpacaDally. com.,

in an extended opinion piece lor SpaceDaly, Francisco £. J. Valerp, the director of
almesphesie research ui the Seripps Inatitution of Dcennngraphy guilines the Instilule's
scientific rational and goads undarsconing Teiane, Edir

Triana: An Island View at L1

By Francista P, 2 Vilero - 3¢rippe nathution of Oresasgraphy

The Trizow space migsion is an exsiling oppostunily fo advance Eanh and space
scizrce snd simuttsnecusly provide significant new educational materials 1o our
studenis-the students that sre the fidure of our sclence sad spaoe endeavars,

Triana compiaments current and plenned riissions for both low and gessynchronaus
sinit Sanh observation, und for spate weather monitadng, This mission will be o
puthfinder, discovering now and belier ways 1o shserve our Earth system from deep
Spuce

The Tagna spacacsall will orbil the Lsgrange-1 (L1 nonical gravity point, a polnt ons
mitiern miles from Easth whore he pull of Eanii's gravity maiches the pull from the sun.
Whiie there Bave beet sun obasrving missions 3t L1, Yriana wil be the fiest Eanh
seience salsilite stationed thers,

Thig unique vontage pomt provides s zonlinucus view of the Sundd sie of the Eprth, a3
the planst slowly revolves stoit ts sy, 1a condrast, Canh.ubsendng satellitpg in iow
Each grbH ooly sample 8 smsll and changing prea white gvan gaasiatonary sateliles
only view @ portion of the Earlh s any time, .

The full disk, Bun-lit view of the Eanh'aifarded by ihe L1 localion hes Femendous
anentiol for Eanh scienca. THans wilt L first mission to explare thal pé?miiﬂa@

Friana will use an SMEX-Lite spacecrall aveloped by the NASA Goddard Space Flight

Centet, The scigntific paylond will consist of twy Esrth science inalrumanis! the

- Seripps-NISTAR sdvanced active cavily absolule satiomaiers, snd (he ScrippsEPI1C, ¢

ton-ohmanel 1sloscope. plus 9 soler monidonng Plasma-Mag inslrument packege.

Thae instrumerniation has been asrefully choaen end sjeclfied 10 answet Important
guestions about Earth selence, and o maximize their potential 1o complemen? selence
tata being collectad fram low snd getsyncheonnls saleifies, A brel summary of tha
Barin scimnce 0 be gddressad by Trisna is provided below.
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TroAne Canacts Wi To tRe Nat

® Radiatlon sng Ciimsie Solar rediant ensrgy is o major dever of the fanh's
riimale. The refiaction, absorption, Hnd re-emission as infrared tadiglion (hest
of that energy, via clouds, zermsols, eimosphernic composilisn, acesns, o and
land sutfaces, delermines the rospanse of the Earth sysiem {0 e incoming
energy. Trians's sdvanted radiomeiers will messie the radinncse of reflagied
sag emilled energy ovar g iliced sngle range with unpoeordented accurasy.
Suth sixurale mexsvrementy gre needsd 1 refine and test our undersianding
of chimale, dimate chaage and the Earh's radiative processes, Furthermore,
fulurg deep space obsecvatories distrlbuted gound the Barth svould be able 10
simultsnesusly sample radiances rom a verialy of sesliering dngles with
consaguent further impravemend I radiative balancy ssiimates.

* Cioud Microphyslcal Proparties ice crysial shepn and size detenming the basic
radiativs prapersties of cirrus clouds. By rouiinsly combinlng tha Scripps-EPIC
inslrument data with reflleciances measured with the Earth Qbsening System,
goostalionary, o other salniiites & conasponding wavelangihs, we can improve
wur capahllity o monitor cloud particle shape at all lafiludee and tmas of day.
Those rasulls will be vatusble for further consirsining climele models In thair
crilicat satculntions of cloud inlefaclions with soiar radiation,

= Ultraviolet Radiation Atmosgphisric Ozone shields the surfsce of the Eanth frem
srask of the st vitravialel radiation emitied by the Sun. Trizna's Sedpps-EPI0
instrument will serve a5 an importani complament t the Tolal Orone Mapping
Spesuomatsr [TOMS} instrumonts on olher Eaah science satetiitag, providing
date on the K sunrise W sunsel changes In ozone, couds, and geroeod
amounts that influenne not only <iimsate but slso (he amount of UV radistion
reathing the sutface,

® Clouds. Cioud tovar is the key Iagler affecling UV exposure st the graund.
Measyremanis 0f gloud relicoiivity al 380 nrm have baen used to delerming cloud
irangmittance, #nd have been thown W be sccurals using dala scquired by
TOMS, Unlikg TOMS, Triana will measoe the douds throughoul the dey 31 3
pivern Ingalion Qiving an soourats piclure of the LNV radytlion by clouds, and
therefoeg the UY axposuce of humans and pizsig, Only the GORE-iype
geosipionacry saictiles nave simifar coverage for clausz, but without the tigsely
correlaled ozone and Aoroso) wrounis aceged 1o uadarsiand the peneissilon of
uY radiation theough the almosphers.

® U¥ Radistion al the Surface. As researchers have izarned 1o 9o with TOMS
data, menieing of UV ragiziion reaching the Easn's surfaco will gise be
passibile with dsia from the Scripps-ERIC insitument. Triana's sunrise o sunse!
view of he fdl disk of the Earh wid enable howly cstimates of surface LY over
the entire globe.

& Acrosnis Panizles susperded én the atmosphere, aalied aerosels, Impact
slimale diredly by absorbing and scatlering sotar 396 infrared radiadon, and
indizpelly by modifying tha microphysing! structurg of tlouds, The magnilude of
the acrosdl forcing of climate is highly yacerain because sernso! cancentration
and composition axhiblt subsinntial spalisl and mpocal variability on acnlos
ranging fram coplonm o gishal Trisna's Scisps-EPIC insltument will b the firs?
10 gombine visibie and UV viewing channalg, enabling soiealists 1o dedve
measures of prilicls size disiribulions as well az aetoss! opticel depih, With
sruch graaler resoittion than TOMS {8 Km s 100 kend, Sedpos-ERPI0 data wall
siso be haller obit o rack sercsol plumes fom fires, desert-dust sources, angd
vulcaaoes. Data concerning volgaaie nsh s kuporian o the FAA for alrcraft
routing, &gl smoke plume data are boponant o the US Forest Servica and
Qiham who manage farge oreas of fisg-prone Jands of moniot ai qualizy

b Vég&i&ﬁnﬁ Canmsy ?ﬁaswmmenl

< D b s tocation near the Sun-Earth L pmim Trzna wil scaulte imeges of the
Eanh in and nenr the sol&r folrg-cefiaction direction, alay known as the holspot
dirgation. Changes in amount of vegeistion.deal sirugture, o raction of covered
lang areh Can e detecied by this method. As 9 minirnum, Trzas data will
provice the radiometric sallbration lor baispatl and olher fainted dala,
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Plagms-Magnetomeatarn. & will provids earty warning for olar flsres ano olises oxtrarriy
solar evotis thal could afipw ulility pempanies and caleliis apersineg to pxecule limcly
petadures {0 protest thigir agsets. 1t might also peovide some waming to manasd
space missions such as the space slation of shulife These capabiies Bave alrcady
heen demonsirated by the piasma magnetomater instruments on ths Advance
Compositivt Explorer (ACE), 3 space stisnce setallite currenily ppatsting at LY which (s
nearing the end of lis deslgn lifetime, Trsra's Plasma-Mag Insteumen? sulte 15 an
edvarced, smailer vargion of the ADE instrumentation, snd should arrive 8t L1 In Gme lo
conbinua (i valuabls servica, NOAA, the US agency with respansitiily lof spsce
weaather forecasiing, Is elvendy prapsting io recelve Triang dale, as they 9 now wilh
ALE.

Edugational Gpportunitias

Fingly, 8 most oxciting snd signlfican! payolfl for the Trinns mission may be In s ares
of educalicn, Uader the sponadrabip of NASA, a sepsrate adycatinne] enhancemant
{allpw-oo project wiil lnvelve professional educalors In developing high quality
echcational products, These sifons will stan with the inspicstionst wews of the full eunilt
Eanth, and will ead lo up-To-date educalicns) malerials thal can be shared dver the
internet. We ses ihis enebliag students 10 work on and exporience sclence issues zuch
us giobal changes it orona, coud cover, weather palledns, tracking of polfution glumes
and szasonai ghanpes. We will suppor new and inoovative ogeiry based leaming thal
invplvis mullipie discipfines, such sy mathametics, geography, compller ischnoiogy,
anxg physical sclences.

Bumrary

If 555 objaciive view of Triana is taken, It should be evidenl that significant amw Eardh and
space sciznce can be Yarived from (his important mission, The sclence lnstruments
hava bean desighed W compiament existing Barth and space sciancs ealaiiites, while
sddrpssing new and galque qusshons tat could nol bo snswered withoy! the deap
spase viewing position, Wa fully expact ihat Bre resulis wilt lead & addliionat Eanth
abzatving missionz fraom desg space, Trianz ssience, coupled with the educationl
appeduniliss tha! can be developsd around Ihe Tdane data will make this a most
exziting and nflsciive missioa.
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Globe watching
Michael Szpir
05/01/15%9

American Scientist
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Bavthlingy have been observing the changing faces of nearby plasets cver since Galileo first
pointed his telescope towmd the sky. For conturies, the colorful disks of Jupiter, Saturn and Mars
were the only planets that offered much of a show. Most other worlds in our solar system were
simply ton far away 1o present an inlerosing view, And the planet that could provide the most
enteriaining view of all-the earth-wox simply o close, 1 took & while for us o develop the
technology to observe aur planet, but as snyone Luniliar with television or the Internet can telt
you, we now di o with a vengeance

Just click onios the Wovld Wide Web and you can soc an image of our horne world thar is usaally
po maore thatea Tew bours old, There's always o full plate of planctary phenomena to sce: Watch
the eerie flow of the earih’s water vapor (which makes the globe look somewliil like the sucface of
an alien's cerchral cortex), follow the changing emperptares of the world's {ands and seas {imore
complex than you might suspect) and the wispy, almost dreamlike covering of the planct's clowds
(heiter than the Weather Channel), and got up to duie on the location of the 21 most recem
carthequakes {which are more frequent than you might think).

These global views are remunkabie in themselves, but they'ne also not quite legitimate planct
watching: Al of them are composites or maps derived from satetlite images or from ground-based
siations. M'a not like Jooking at the earth through 2 telescope. This will change in the year 20601,
however, when Woeb surfers will b treated 10 a global view of our planct as imaged by »
spacecralt situnled / million miles away. The spacecrafi, called Triana , will be located af the
Lagrange LY libration point {where the gravitational 1ugs of ihe sen snd the earth are effcoiively
neofratized ). Al that distance, (he cavth will cover ne more than kalf a degree in Triana s sky-
about the xize of the full moan-and the onbomnd camera will have (o peer at the carth thyough @

wiescope.

The notion of observing the carth {fram the L1 vaniage point hus been a vigion of space seienlists
for decades, bul g5 most seicntists know, having an idou is nearly worthiess if you don't have the
moncy temake it a reatity. Thix is where the mighttime dreams of Vice-President Al Gore conc
inlo play carly in J998. As the story goes, Gore woke ap one moraing thinking it might be nicc 1o
bave o hightelinition-) V-quality image of the sumbit disk of the earth available on the Internet 24
howrs o day, o congept be ealied "Eigial Ranh.” By the autnis of 1998 less than a year after
Gare's vision, the Triana project was bor. (There is a lesson here for young people considering a
career i svhznee.) ’ . , - S o

Although Goe's coneopt was originally criticized by some scientists ds having Title scieniific
. valie, the incamation of the Tviana mission will address some fundamental questions about the
woth's climaie. The principal investigntor of the Triana project, Francisco Valero at the Scripps
tistituion of Oceanography in La Jollu, Califosnis, is adamant that project won't prodnce “just
anolhcr serecs saver” )

Vakero's plan for Triana includes a broadband radiometer that will measure the amoum of the
sut's energy  that the earth reflects back to space, Since sanhight is the principal engine diving our
‘weather, an acourate mieasurg of how much solar cnergy the earth absorbs is eritical for climate .
modets. Curront ingans of measuring the reflected encrgy require the inlegration of sevemnt satollite:

scans that cover a relatively narrow &trip of (he edrth, “There'is a disparity of eight porcent -


http:SCicnLir.ic

Amerivan Scientist S5/W98  {cominucd)

between the theoretical wand the experimental sncasures of this valie,” says ¥alere, "Puitof the
profdum may b that several satelie seans fiave (o be stitched topether 1o produce a global imeasurce
of reflected encrgy. Trinnn will be souch more accuraie because we can averape many giobul
snupsheis of the earth.” In Valere's mind there's little question that good science will come from
Trioma , and be is already hnclnng scliomes © pluce carth-observing tclescopes at other Lagrange
JxsRis.

Triana is seheduled o be sunched from the Space Shutile late in 2000, on the eve of the new
millenniwn and ncarly 400 years after Gulijea. There's something poetic about cbyerving owr
planet hrough @ telescope: We'll have finully brought the Galilean revolution full circle,

-Michael Szpir



