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Dr. Gray. Presidellt \\:st. lllL'mbels otlhl' NtlT Board and fa....:ulty. \1ayor ;';hcila Russell, 
patcllts <!nJ fa(l~ilics. :ll\:mni and alumnac. $tudents. and especially those of you who are 
gnHluatil1g senior;;; 

Thank you lor inviting me tbis morning. It is truly all honor \0 he MIT's COllllllcnccmcn: 
speaker. It's a pleasure to return W this city where I mysdf graduated 27 years ago, from a 
school just up the river. 

That schooL Harvard, and M!T have had a !ong and somctimes tumultuous relationship, 
In Ihe early daY$. beginning in the I H6lb. Harvard trieu to absurh MfT, But thi .. school's founder 
,lIld wry first Ptcsitk!l{. Willimn Barton Rogers, fO~lght b[lck, He \\.1S adamant lhat an illstitution 
dl.:\,oteu 10 fos[(;rinl;: 5cicmifi;: knowledge ;tnll a lihe:ral edu(utt(lJ1 must remain independent. 

Many things bvc !,.;bngcd since: thu$e days. Fur eX<lmpk, tuition f(Jr ;lrsl-year students 
In 1!\66 WJS $JOO, , 

Presl<km Hhnnll, !l\c:demall:'t li[(;ra!ty gave his iii'e 1(lr this illS.titUliOlL Wh;.;n be n.:wrnd 

anet his retirement 10 deliv!.:r the comr;leJ1CC:Himt speech in 1882. tight in {hc middle orhis 
spl.:ech, he dict!' As a n.·sult 1 j);:j\'t:' tbe rare Coml\)f1 ofknowilig :hat WhatcvlOr your reaction 
today. J wilt Ih'>( he n:mcmncrcd a$ the stiffest speaker in your scll()ol's history. J lim fu:!y 
prepared. however, 1,: be rCI1!cmhered as lhe second stiffest. 

In prcparlng lilT this sreech. I engaged in a dialogue wltb the gruJuating Glass hy \~ay ('1' 
the Internet am: your univer;;ity's COJ!lputer Ilc!w0rk. (he Athena syswm, M(lrc than 100 of you 
n,:spolldcd in SnnlC detail. :tmll iilailt;. YOt: \'ery HHler.. For those O[YIHl who didn '1 rc~pond, ! 
know wlt() you an:. I n'::lc every response tbOr(lughly ~- on ille v,.:orld Wide Web -~ and! Icam..:d 
a great ocaL i\l1cung o!llI:r th:ngs. sl'vcr:lfofyo~1 emphasized :he [ac~ thaI MlT n01 only cOllca::.:::; 
SclCtltlsls and engm(.'Crs but alsu architcet~. Imgui.'ils, oesign.:!'s. l'cm:u:nisls. eV~:1l poets. 

"f',,'cverthd~ss. bec;.·,usc this is Mrr, I wiml to share sOI1lC'tnnughls iod~);.abo~t the 
rciationship between scic[j(:.:e'and technology on the one 'hand and h~l~ankill(,l and society' on the' 
other. 

I, 



Wbt:n \VlllS!nO Clmrchi;l sp~lkc b:.:re III !t).t9, he spok<.: atl(1(J\ tilt.: rd:l1innship or :~cic:Ke 
and society. TCfl yc:trs lateL in ,: cckbrnted lecture ill England. scientisl :llld writ-.:r C.I'. Sili1\\, 
intmdm.:...:d lhe COIll.:cpt oflhe "two cHllmes," In ilis subscqucnt book, cnli!icd Two Cuiflll'<'S. he 
wrote {ilat Ill\.' eullmc of scicnce and thl' cuhun ... nf society's literary artli "had almost cc:t.'>ni to 

COmlTlUnle.lte <11 niL" He nntcd Ibm ihc pupuklr culture in Englund ;1Ilt! Arncrica ~p(lkc the Sa!lH: 
cultural langllagc. Bm both "had about as much communication with M IT as though tbe 
scientists sptlke nothing hut ·r;h:wn." 

Why is theft' such a gulfb-.:m'e.;n science and liOe!C;Y') 

This sehism bdween st:iet:cc and the fCsl of society ~- which hcgall al kas[ as cady as 
Gahlco's trial in 1633 and conlinued with the trial ofJohn Scopes in : 925 ill my hOlnl' state of 
Tcn,ICSSCC -~ has l!,ll Harrowed since the puhlication of Snow's famous hook. 

Indeed, eighteen months ago, Sheila Tohias examined this schism and concluded [hat ;t 
has grown worse, "Science illiteracy ilas entered a second, morc pcrnidolls stage. fueling 
\\-'idcsp!'eaJ OPf'\,sition to science." shc ~mid. noting thal pbysicisl and scicnce historian G~',ald 
Holton has \vriHcn that tbis new npposition to science "threatens 10 topple the Enlighteml1cnl
baseu tradition on which scientific discourse and JCll10crutic politics are hasd." 

Two cullUres separated by:, grca! divide. 

One or the CO:lscqllcnccs of tbe widening of this divide is (CUit thc mehlphors [II' <':c:c;1'.':': 
are no jDngl.:r l1;igrming i:110 UHf popular culture at the rate they once did. In the early det:ade:; cf 
the sci~nti!k n:\,nlutioll, during til ... 17th c::n:ury. thl!rc was a;l c:o.:pio:tinl1 of new mCinphors 111,11 
crossed the pcnncabJc bOLlnd;lr~' belwel.:!1 SCiL'!H;C aJ:d culture. It \'Jus mQno<' COI,mlon III thai cf:I 
f:'r lmi:vidua!$ tu be fully conversant in both science and th~~ I\~st of cul;:nre. And tht.:n: WliS l..:ss 

. to IHu:.;t\..'r be!hrc Ihc ~;::le:l1ii'ic r..:volutio!l ~pccdt'd up, J\)hn Swart IviiH was dcscribed us "the hIS! 
man to know (:\'crytiling:' In lh;u age. j"h:OpJc generally Hcqt·lirt'd nn imuitiv!..' sense of Newtonian 
p!tY:ilC$. and spoke orthc universe ns lH: appt!raill~ t:uH r:u: likl: c:tlckwork. They spokt: OfsOl'.ial 
organi;:"':Hlons n:scmb!ing macinnes, Later 011, Charics Dai\\'lH '$ tbeory oi" natural :;eiectioll 
supplied m.:tal~hors for wmpcii:Hl!l in economics and life, nud still later supplied the langu>!gt: 
/(Jr a sOcl31 movement thai 1ll1SU\1cd Ius IhcQry and horwwed hi:-< name, 

.Bu! now. in Ihe second hair of the 20th ccnmry. while the number uf' new discoveries 

ilowl!:g eta oflhL: still aeceleraling \1cit.:lJtific revolution is al \cast a thous~l!ld-fold greateL the 

!low of (heir metaphorli iilto the n:sl of socidY bas slowed to u trick~c . 
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[ hdieve it is lime for a new elTOl'1lll build hridges helweenlhese Iwo cultures. j :l!_:j"~',: 

with my [ale friend krry Weis[l!.:r, who said in his inaugural address as PresideIlt of MIl' in I )'/ l. 
that it is our responsibility "10 undersland what our learning and discoveries rnay do In 1l1~11l :lllli 

society, and 10 trallsmilthat knowledge to new generations -- to ... lead!.:rs who lllay be ",\';;;.;;. 
than w!.: in applying iI, or wiser in judging how slowly or rapidly these technologies may ;.,~> 

absorhed," 

I am convinced thai a more rohust discourse bctween science and society could l~J1lp()\\'l:r 
us to fruitfully apply some powerful ncw metaphors 'from science in an crfOr1t() bel1er 
understand society and bel1er understand the relationship bctween science and technology and 
our society. 

Letlllt' illustrate \vhat[mean with an example. ! hav-(: a friend who·s an /"\'11'1' L~r;ldl.!~;'~, 
named Danny Hillis. A few years ago, he paticntly explained to me the workings of a tIl:l:,,'):'.'..:I)' 

parallel supercomputcr by pointing out that the first computers relied on a central pr(1cc:.;~;iJ1p LIlli! 

surrounded hy a field of memory. To lind the answer to a particular problem. the (l'u '.':(I.:;,~ 
send Qutto the memory to n:trieve data, {hen bring i{ to {he center for processing. The f~:.":'!. 
would then be placed back in the memory. Three trirs. hack and fO[1h. consuming rfl:r:inll~; ::rri~ 
and generating unwanted heat. 

The architectural hreakthrough associated with massivc parallelism was to brc;Jj; u!', 1',,~ 
power oCthe CPU and distribute it throughout the memory field in thc form of smalieI', ::r·.c .. ' 

processo"rs: each.co-locuted witldhc mcmory if proccsses, When a task has to be pC.1 )(111 iJ~.,.i. :dl 
of til!.: processors be·gin to work simultaneously and process a smallgu<intit)' 0finfnrl1la·,;'011 
Then all of the sel,;mlle parts of the answer arc sen I simultaneously to the center WI1(:ll; ; ii'" 

assemhled One trip. L!.:ss time and heat. 

When you think about it. the metaphor of massi vc parallel ism. or "distrihuted 
intelligence," offers a nice explanation for why our representative democracy is supCri()l·l<I:1 
governmental system run by a dictator or u king, Where totalitarian r!.:gimes rely on d {"I'.II(I :'1 
processor to dictate all commands. representative democracies depend on the power <lilt! ;ll~iJi:!IL 

ofr(;ork spread throughout the society, each located udjacentto the part oi"society ill wlilc~; I;,: 
or she is most int(;rested. 

Or-take capitalism. The Soviet Union's ecollomy collapsed because i~ relied 011:1 ('{·.,"IJ~I.i 

processor to make all economic decisions. [I didn't work vcry well. Innovation \Vilhn('\~ .. 

cllrrupti()n·took'rool. The North Korean economy contin·L1es to rely on a central proCCS:;<lf, ;:iIU 

. today .. its ·people' ai(; starving. But capitalist eC()nomics d(stribute ·the power. to· those loca·led· 
()~tside the Cl:nter -- entn.:im!neur~ and consumers, who make their own declsion.s indcJw!u!r:m llr 
each other, alH~ those accumulated activities cr(;ate a ·stable systel.TI t1~at marries suppl)' iliid . 

demand a;ld keeps prices stable; . . 
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To !Hkc a IL~rd cxampk. many oj' Ihe laiest h:chniques from !ill' \\orid of tl1dnagcl:1Ci1! ~"" 

as graduates or lhc S!uaa School know vcr)' welt -- rely on the same principles of dislribuh:1i 
lllielligenc..::. e"ell irthc)' don'! cal! 1ltha!. By dis!ribu!mg intelligence and information and 
responsibility to \.... orklTS (l[l the from lines. org:u:iz;ltIOJi$ arc lransforming themselves. SCly;n!; 

customers txmcr, and producing great!..'f ",duc. 

Each PI' tbcsc {'xantpks reii:;:.; for its socc..::s;'; flll the same hasic architecture. Insteau or 
insisting Ih:1! all decisiollS he made in "I single place. tbe power is widely dislributd thn)\lL~h(lUl 
the organi/;'!liun. Each individual's pOl1ion of the answer is (hCll ,!sscmbh:d as pan ora colkc\i\'e 
conclusion, In capitahsm. it's called supply and dc:nand. In repn:sentativ\,! dcmocf<\cy it's caJkd 
~elf-dt:t\'!rminillion. In each case it is essential that aillhe individuals involv\!d share sOllle h'l.'>IC 
chamClcris(ic.;;; tor exarnpk, the fn.'euom It) ohtuin infonnatioll thaI nows unimrx;dcd through~;ut 
the sy!)tem. 

In organizations that are hased on this design. it is crucial thllt aU the individuals who :in; 
PUrl of the org;1!1if..atioll fed a scnsc of cohesion thal is based on a common under::.t:tlldin;; 0;- ;h;; 

Mgani:rlttion's guiding visio:l. II is crucial that t1iey all undl!rs1and the organi'l:alion's h;~~;c g9'J!;:. 
and that they nil share Ihe snme basic vfllucs upon which a decision Celli be hus!:d. V..'hCl1~er ~~ ':
mude by the CEO or it d..:rk l~hir:J a v;onI p:ocessor. 

Some organll-<Itinns find Ihis coheSion &.:ccptivcly C<.lSY to establish, simply bl!Call~'I: 
lht!y'n: Hew, and r\'rryonc involved has been pn::-.cn! H1 the CfCali;lIl and is eager to a<:compil:.;jl 

th~ goals t!a:;ily kept in mind until Ihc initii!l burs! of clltllUsiaslll wam:s, For cxampl.e.-:"'U\~~., \ i';~! 
it man 011 tht: moon and n:lun::eo him :;a1'I.:IY:11 less than to years. II was an insplfing sprillL :;,11 
ODCI.! thaI goa! wa:; aclnt!ve-d. lhe (Jrga,,!z;'ll:on's ctlllur..; be-g;:n 10 quickly CWtlC and has h;!(1 
rrccntiy \(\ bl.! painstakingly rehuilt. 

Likewise. SO!llr orlhe im:litutions or gon:rnmcnt en:aleu in tlv.: burst of cnlbusias:l1 we 
(til! tht: New Deal \Wfl: :emurkab!y ~u\:t:t.::::-:ful until the fina generation of managers passed i"1 lUI 

lhe scent.', and then we ix:g~m to sec bU!'I.:uucra1ic rigor ElOrti:; SI:( in. 

Thc challenge fflr any orguni?J.Hion is l)\lt :.:.imp!y to cstahlish thesc conditions and 1:;\i:l 

thl.: advantages of distri~ated intelligence_ but to ma1.ure and suswin tbis creative state. ThL:!I:'~ 

no bclter example or.1lOW h' do (ha: than the U~S Constitution, with its checks .md balance!' ,!Iv! 
cnrcfu! design intended to $u;;tnin the creath'i!y of sdf-govcmm.:nl . .:ven ali':f more than 200 
~\:::r$. Our (:(lI\QllUlion is. ir~ 3 <;eI1SC, tht: softwarc guiding Ihc operations ofa massively jpr:d;..< 
syst~m .for r((lt:es~illg political dCcls.i<ins. ~ 
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Our FOHmkr~ n:.i..:..:..td the idea or a pm.: d.:moi.:!acy. flot ..S some suppose h~cau:-L' lhe 
inf(lrmaliutl \cchnol{lgics of the! Xlh century simply CQUltirl't tlccnmmodah: a plclm;cllc on ('\'cry 
(;u-:stiol1. Rather, as 111-: Federalist Papers make clc:::t:-, thc~' Insisled upon the importanc..:.. ora 
rctlcctivc process, with an intermediate instllUtio!1 placed bc:tv,:een the pcoph: and lhe ext:rCIS(' of 
PL,wer an ins!ila:ioll C3lxlb!e of reasoned dchatt: and deliberation. which woutd cool paSSItHl:iMM 

and -distil! judgment Hnd IDok bcyond the present moment to the future consequences of tlK' 
decisions mad>:. 

rvhll1Y peopk fed lklt valtltthle processes like these in our socil:ty tin: Ihn.:atened by Ihe 
s:ill accelerating scicntiiic and tcclmological ren,IUliotl" They w{}ndL"r in this case, for cxampk. 
abO~l the imp;)ct oftelcviS!OIl and 30~sL'cond cOllullerci.lIs on our abilil.y to be deliberative and 
rl.!Dectlvc in our political dceisto!l:-; as a nation" Passionate beliefs held by a temporary l:l'ljori~y. 
\vhcn powercd by the extra force of ncw technology. may not be cooled or slowcd down at all \; 
the institutions of otlr sc!f-govenullcnL 

This concern that science and technology now regularly lllllci.lsh ro~ccs ~hal threa1en j,} 

seriously d'::'lluagc some rJdicO-te h,t!,lllCL'S impon:tm to the fabric of society is one or th;.,' pri:K:i:;::: 
issues our society must resoJve 111 ord(~r to establish a healthier relationship between the IWll 

cultures. 

Until recently. this dialogue was dinicul! to eVen bcgin becausl.: uC a philosophical 
p:-dcrcn.:c in the scientific Ilwthild f(lr Hafrow speclalizalion. which often rcsultt:d'lll thc splilii!1:~ 
or !arge quc:stions into smalle:" aJt~ smaller cOlnponcl1t pans. each of wl;ich was il)';:I) <In.:,lyzl.',i [':,' 
expert specialists MM indl..'pemll'nl I)f tbose s.tudying the ,,1 her compoll;';lll parts. Nol only W;J~ 
communication dimwit i) .... twt·cll sClen:ists and gcn>..:ralists. It was dinicul! hetween s.pecinll"L ;> 
()n~ Jield and specialists in anothcr lit.::d. Thl' oft..;r, f:t1s:rating.n..:::-.ua \Vas U lI:mkn.:y tn igll<Jn.: 

unportam relationships betwel..'tl the dirren:Jl( paris Ibm made ll;1:1 wl:ok. 

As Goethe s<lid in <lngL;r .ind fru:;tmtioli. "How nlien d(l th .... y striv(.; til di\'id.... :J:al w:li,::), 

dl..'spite everything. would alw~lys rcnw;n singk :11'\\1 wh\\le." 


In mort:; recent decades. there l}a;; bt.!en.a IH.'W appn:ciation within sci .... ncc for the stud)' or 
\\'holt.: sj's!cms. Here a1 MlT ill tbe early i96{ls, fiJr example. the System Dynamics Group was 
founded by .lilY ForrcsicL ,I proft.!ssor of electrical engineering. And the ne\\' cmph,lsis Ull 

,·systems creaks Hew pOSSibilities for"a lhdtfhl Jiakigw: OcIWI.!Cn the two C.UI!UfC:S. 



Fo:' I;;\a:llpk. both cuhun:s can dcscrib.; how thc 11)\'cntioH "fnude'lf wcapons radically 
lransformed the agl'woJd habit of war. The destructive consequences ofaUMml! war between 
supcrpowcrs became unthjllkab!~. and a "cold war"' em.:rgcd in its place In the SiUHI..' way. a 
l:ll'ge cluster ornew tcchnologic!i that enhance our capac-il)' to exploil the earth fhr sostenance h;IS 
radically transformed the rclationship ht:twcen nUllwnkind and the glohal environment. For. 
example" the air we arc breathing in this great courl contains six times as rmmy chlorine atoms in 
e~lch lungful thall it did when these buildings were constructed. '1111': sume is true uf ihc air at tbe 
North Pole and the SO!l!h Pole and the Eql,latOf and evcrywhere on !..'arth. 

The COflc(;J1tration of chlonnc ill the ~ntlrc uUHosphen.' 01' the earth ha:; lncrca~\.:d ~ixf<)ld 
in only a fe\.\ decades he-causc of a singh.' new family oC chemicals invL:a1ed in the 1930s and 
used tJ1larg~ quantities only since World War 11-- chloroOuorocarhon:'L Thcl"C arc. so rar as we 
know, no direct fH':Ulth consequences o(breacliing six (ifm:s as many chlorine atoms. But the 
impact on tlli: earth's ellvironml.':n1al sys(cm is quite harmful. The hole in the stratospheric ozone 
layer and the incrcased irradiation oflhe eanh's surface by ultraviolet rays is a direct 
-consequence of lhi~ ne\\.! technology, 

Similu:-ly. Ihe h'Jming of 1'0:;$11 fuels hy live and a half billion people and the deStruction 
!5f !1J1CSt lUlid dl an lJ!lpr..:cedcll!eJ ra!c worldwide is nuw leading II) tht: rapid ac~umulation of 
curhni dk,::idc :ind 01her gft:enh,-':t:;e gas"':5 in the atmosphere of the c.arth, The resulting global 
dimate change is illcreusing glohal temperatures. threatening lhe disruption {)f the climate 
lJ;l~<mce \VC are :Ised to !hm has rcmain;:d rcia!h'dy stable for thNJSands of years. !t is abo 
causing the rise of sea Jevel at six mlflimdcrs Per )'eur. the retn.'ut of nearly every mOllnLilin 
gbci...:r i!) th..: world. the rapid di;;mh.:grmiull (If importam icc .shelvcs Hl AIlUllC(it:3, and the 
dIsruption of lmportant ccosy;;tcms upon which much of lilt.' diversity of life on earlh depends. 

A third po:t:l1lially destabilizing Sci orne\\' techao!ogics is what is commo:lly called 
genetic engineering" One g!'aduating J'I>IIT senior wroll.!" that n:comhin:ml DNA technology 
n::pfi.:seIHs "a powerful tool for cOl.mtkss therapiz:s. However it coutd also be very harm:U in Ill\.-' 
wrong hands." 

In all these exumplcs, there IS a dear sense that what j" nl.!~Jcd and \"hat is at risk i!> 
haianee, The new capacitil:s conl;;w.:u by neW di!>eovt:rics in science and H:chnology clearly 
bave:l promisil:g polenti;ti tix good ~Iltd heB(::ficia! d1Ccts. 0\,11 sinHiliam.'ou::ly provoke 
widespread and deep concem"tbtll the "usc ol'thcse: m;-..v pnwt.::rs ;,:an be di$mpliv~ and ham:fl.ll 
Af](lthcr gl'aduating scnior t.::xpressed his concerns in these words: "1 bdievc that technology ill 
,\1:1)/ fonn is tI new po"\.vcr that cun potentially disrupt sockty. With [he current pa~e ofadv;mcc$, 
Dllr t;()clet)',l~ un.dcrgt);ng a destabilizing revolution constantly. Mail1laiJ1in'g, the delicate h:llance· 
t1;at wi.: huve~,;d:olevcd bdw..:en inclividualliherty ~lI1d ,soclctM needs requires dilig.ence nnd a ., 
watchful eye. Fail,ure to do tbis Will lead V? eiiher chaos (I.ord"()f the Fli~s), or tyranny p 984}." 

How can we creale a richer. more productive di<llogut.' ahout.these possibilities tlwt l~ 
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Let Illt: suggest a sec;{)ll.u lw.·wphN tbat is b;IS!.'tl 0:1 it m:w Ji~(,(}Vl.'l)' in Sct!;HCC. wlm::h J 

bebt!\'c 1t.\S e:.planJ.tory power din.~cdy relevant to lhe society's need for a d;s,;us!'ioll oft1<is 
pri)hlem: "Complexity ThC'ory" i$1.\ new science useful for describing whut arc called lloll-:incar 
systems tha~ ex!:;: "at the edge of cilu{)s." By that dd'inition, nur socict)' certainly tjualifLcs- as a 
(;\.)mplcx sp.tcm. 

Here IS how the author Mltchdl Waldrop dcs;:rilx:s ~he phcno!ll!.'non: "Complex ;;ystell1s 
have somehow acquired the nhility to bring order and chaos into a special kind oChabncc, This 
balance roin: -- the cog..: ofell,los ~~ is where the (;omponents: m,'\'er quite lod into place. and yet 

never dissolve into turnulcllce eitht!L The edge of chaos is where lite has enough su;biliry to 

sustain it.self and enough creativity to deserve the name of life. 

"Thc edge of ch~os is where centuries ot slavery .md segregation suddenly give way 10 

the civil right:; mOVemen! of the 1950s :lnd 19605; \vhcre scyenly yellrs of Soviet communism 

suddenly gi\'1.: way 10 Folitical :UflllOil anu fermcnt; the edge of chaos is the cnnstanlly shining 
h~IHJc ?.onc hetween stagr.atioll and anarchy. Ihe one place where a complex system can be 
spontaneous, adaptive, and alive." 

Then~ are a uUUlhcr of societies in our modem world which arrc:1r to he ia a st;Jh; or 
cqu:[;Ixlum and ba:ance, hUI Ill""": suddenly loward chaos or intalitari~n stagnation. 

CtJ!I:-ider. Cor C:\<lillP;C, Somillia. The clan:- which organized :mditional '~o:m:li s,,,:i":l), 
ofte.:n cngag.:d in confro!itmio!l at the.: bO'.lmhrics or l:lt:ir ~c:;pcct;v:: t:"l'rlinr!cs. in dashc:> which 
C')IlSiS1Cd J~\(gj~ly of symbolic connie! with re\-',: casua~lics. 

The i:ltn)dllctiotl uf auwl1w!lc weapons in lurge flumb(;[s and lhe!! tilt :lH)llnting of 
mw.:hinc guns on ligll .. pickup trucks .- a combination lha! bream..: known ,(S ":<.:dmicals" •• 
tragically lransfnnncd the cons~qucnccs of !besc O!H.'C symbolic cunl1icI:->. ;\11(\ the l!f):i:l' !'-yS!~::l1 
Slipped out of cquilibrimn and into utter chaos, 

Tn take a second example, in Sar;\icvo. the stadium that was the centerpiece of Ih\.' 
world's cl'kbratloll of pc<~ccrul tompt.:tltiofl ai the 19M Wintcr Olympics hcc~!mc a ceme1ery a 
!ew short years iatcr wilell-thal socicty slipped into chaos. 

I n the J 930s, fragile democraclc5 in Germany a!~d iiaiy muved not toward anarchy ;Iud 
CIl..KiOi but.toward totalitarianism with horrilic consequences iO,r much orIhi:.' .worl~. 

The dlallenge for modem societies •• inclut!ing our,(lwn •• ' is'nf cmlfSc to avoid citht:r 
extreme -- either chaos or stagnatioll-- by mainlHiiling the c-~;;c-ntial b,IJal~ce he-tween'stabili!y :1I\d . .. . ,. 

cft:ativity. 
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And p~!rl of the dulkngt' ii; how in integra:..: tile C:1UllgJ.':S that nnw nut .of 1l:\\' 

tedmotogi\:$ and new scientific kllmvkdge. the I;CW power,> ;md enhanced capabilities, and :1~t'" 

tller:, as U:;omce of energy for adaptive change that henefits soddy as a whole. 

Thcre is a modd I('r understanding how such chungc OCCllfS that f have fClll!:tl helpful. 

Ninctet.::H y.:ars BgO, us a fr.:sbmun Cnng.~cssman, I mer a scknti:;t flamed lIya Prigol!il1<.~ 
who had just won the Noncl Prize for Chcmi:;try fo:' descrihing how systems call adapt to 5uddl.:'"fl 
and dramatic dl!mgc. 

Hc desclibcd characteristic:; oj'"v,,:hal an: ca!kd "opeJl sysh:ms" ~~ mt:alHng, :.ysI>.:m;> wherc 
Cl1<.':rgy or matter (or both) flow in and throug,h and out the lilher -;ide. When the now of;:neIgy 
:n such a systtm suddenly and dramatically increases, lhe system responds in a two-step pr.:,,;;::~:;: 
f:rs:, it brc<lki1 dowo~ second, it reorganizes at a higher degree of complexity. 

SO;:leties l.:UO hcbtlve the same WHY, wb<:n tbl:rc is a $uddcn and dramalic incrl.:'"usl; ill li><..:. 
Bow of energy through the soddy -~ auto:nob:ks ill pia;:,,; of hor:;t:s and huggi;::;. nHlss.ivl; w:\vc:, 
of IlllHugrallon, m:w lrading rcbtio!)shlps with n:::\'\,' Hows or products. surges of flCW information 
with the introduction or new lechnol(lgicslikc teicvision or tbl: Intcrnc!. Fif};L long-~table 
r:~uems break down. Then nc\\' ones emerge at it higher degree ofcomplexity. 

SOCiJ.:lK:S are \'ulnerahi" 10 misinterpreting Ihl: lirs! stag..: iJ:; a lk:;~l:llt i:l1l1 d:a()s antl ;il::-:1 

cv:.:,n.:acting with lile imposition (If ~ rigid., stagnating nrdcL 

The science hi!'torian Gerald Holton wrotc. '>Hi~tory has shown repeatedly that a 
dis<1fft:ctinn with science nnd its view of the world can turn inlo lar more sinister mOVCmC!11S:' 

So while we are right to raise qut!slions aboul1hc cblknge:; 10 0,11' sockt)' pO!'t!d by new 
tcdmo!ogies.· as lllany of you did in your l>ll1ails In :m;·· wc rillS! strongly reject the neo
Luddite VO:Cl'S ill our SO(.iCi), sct.:n in their most cx!rcmc and repugnant f(lrm III the writings ;md 
<,ct:ons of the UnuhomhcL 

By contra!'!. ;hc cunditions thm maximize a sodcty's ability lO integrale mrio c:latiEI::n a 
lll.:ahhy pattern lIldude: th:: muintcnano,! of th..;: frce nnw ur infonnalin[): Ill.: maintenance of 
strong inh.:nn~:;jlaic instiwtinns such as fami:it.:s, schuo!s, p!a:.:e,> ofwol'ships, civ,ic associations, 
and communities, and thl.: avoidance of gross illt.:ql,lilics. A:; one graduating senior put it ., J lear 
that !cclmological advanees, ifdone in the \';Tong W;IY, wi II cut oif Ih;: POnt or anyoll;: who 
doesn't h;lvc access [0 these ehanges." 

'lfindiv·iduals·within a SOciC1Y~.rc ieft hehind when oll;..:rs gain new powers a:ld 
c<lpacitici. tlw!, can-lose their attachment to lhe society, 'begin 10 fecI' powerless and then d'..:fine 
their rd~'llon:;hir to thc·wholc in tcnn::> of anger ::uid alienation, " 

i·· 
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For f()~!r Y':;U!Z Pn:sidCrH Clinl\ll1 and I have h...:.:n workil1g 1,: e;lsurc that as \'.'1.: ell:,:i" Jill:; 
new age. our nation addresses Ih\; challenge of maintaining a free now of infnnnalion, :tvldmg 
grosoS incquilil,.'s in Ill;: access ttl SUdl knmvkdg...:, and i:\ slIstaining tht.: priv<ltt' institutions lllm 
promote djsst.:mill~\lion ot"lbis learning. 

Just Ins! \u·c;';:. 1111: President an:lOuuccU a llew plan to rU11WO years or college ill lIlt.: 
grusp of all Americans -- young and old •• with a refundable lax credit Ihal wO,uld m<lkl' wi!lt"lIl 
fn:c at most comlllu:lity eoneges. We have also proposed new UiX deductions for cdll'.::aljO!l~d 
co;-;ls, Icsscnt.'d th~ cost of S'wden: loans, and promoted an ambitious plan to !WV(~ cvery 
classroom :l!1U library ill the country connected to the information superhighway by Ihe year 
2000. 

New infol1na!IOf: tecllt~n!ogies have <\ special power to enger.cler dramatic Chii:\gC ill 
society. For cX<ln'ple. the invention of print technology in the 15th century distributed hlrgs 
quantities of ci\'ic infzml1:ttion, thereby creating the conditions which made possiblc fhe 

emergence oflhe natiollMStZllC and c"..:;n1U<1Hy representative ch:mocracy. 

In our dny, til..:; new technologies of radio Hnd tcievislon broadcasting have Jramalic;IEy 
increased Ihe flow of mli.mnation throughout the world. In Tiancnmcn Square. fax machines and 
CNN were ;;:.:el1 hy Chinl.'st; authori!!!.'s DoS deadly threats to civic ordeL The Ayatollah Khollll.;iui 
sprl'ad his n;\'olulinll in;;id<.: Iran with audkl C;)$sd:e lapes and Idcphof)1.:: linl',," The fnlcr:1CI wi!! 
soon distribute a million limes tllt' infornmtion accessible in prim to hillions of people on cvery 
continent. 

As ~Inotht!r m::r~lbo;:r oflht' gwduating class say!'-. "Each or us l1~ay speak will! tX[l):d :,.:'1.' 

and be f:<lslly 11l.::an: hy any whu chnosc to listen, TllC powerful or rich 110 longer have Ill'..' 
monopoly on mass cOllunUnienlions," 

Along with the 1!l1eillt'L the most important neW tool WI.' Il(H\" have to extend our ;lhili I~,' 10 

crealc m:w person:ll pJradigms ofumkrl'aandlng is tbe computl'L Computers can magnify 0:.,," 
ahility to e()pe witb the infmmalton explosio!l in four imp0:iani ways: 

Fir~L they can silt lllr<:ugh V.USI quantiti~s of dam, :;~arching for the n ....edlcs in lhl' 
haystacks thai arc din.:c;ly rcle\'~mi to Ille questions ofintl'rcr-;t 10 us. 

Second. they can fonnlh..:::;c data i:110 palto.,;rtls Iha! afC t:.lr mol''': aCl'(:ssihtl.:: [n nUl' Ir:1i,>; 

than endlcss hits of information :->trung t<>gcther sequl'nthllly, 

" ·"Third. tbey ea:l arlificially alter the ·scull.! and speed of the \\todd 10 make images tlln ::I~~'(' 
Of 10(1 $O\all for our comprehension just ttie figllt size for us to undcr5t~nd" Processes t!Wl':t~~: 
cxtrcrpdy slow can be :;peedcd up.for our inspl'clion, amI plOCeSS(!:; that occur aalm:l!Iy.;1I I:::; 
h!in!.: of an eye can be slowed ~lown r,\f "ur cOllvenicnt analysis. ' " 



t\nd finally. llle lar!:;:.;:;! and m()~! pO\\'crful ofthcsl: machin...:s Imvl' ll'd 1(, Ihl' cml'rg~ll;;l' 

of u t:omplcldy neW form (11' I\no,>\Ih:dgc er(:ulioll. In addition h) inductive fI.!<lsfllling ;\nd 
deductive reasoning. Wt! now have a m:w variety lha! hkndfi aspects oftbe first two. 
"Computational !icien;.;e" C~\Il cn:a!,.; ani!lelal fI..~aiilics within which c.\pCriIlH:nls c;m lit: 
contiuCh:d. 

How will society adapt to the dm!l)atic Ch::Ulgl'~ that will accompany this new rc"oilltinn? 

The n:l:lllcrgclIce in (Jur world of rigid. stultifying. fundamentalist ideologies CHI! bt.! seen 

as one extreme in reaction 10 the vusl increase in dat:1 thut is now washing through world 

ci vi li7..atioll. 

i\t the opposite extreme, the fear of cha()$ \"!~IS expressed by ,mother graduating senior 1m 

the Athena system: "Free speech uncol1lrollcd can break down our social norr!)s and c.ommon 

beliefs, allowing extreme opin:ons to find and strengthen each other or allowing unsuostantiated 
unfounded "truths' 10 be disseminated wilhoul c!mllcngo: or resistance," 

I[crs is a concern I share. For example. I believe we have an obligation to asslsl pan.:nls 

who want to ex<.:[cisc resp(lns:bility for protecting YOUllg cbildr.:n f~(jln millcrials \-'lhich they ..lS 
parents believe ihcir children arc aot ready [or. 

But let me aiso stale my cle;)f and uncquivocal view thaI it f.:ar of chaos cm1nol justify 
UfiwarmnlcJ'cclisorship or :'1"CC speech. wh':lher lh:n spct.:ch occur:; III lh.;w:::papef"S. on (hc 

broadclist airwaves -- or o\'er the Internet 

Our bCSl reaction to the speech we loathe is to speak ollL to n.:jecl. to rcspnnd, \!vcn willi 

emotion and fervor. hut to censor --llO. That Ins nul becn our way fllr 200 years, and il should 
not become our way now 

In 196~, the great historian of science. Thomas Kuhrt described the way in which our 
~mderstand;ng or thc \\'orld c\'olvcs wben facl.:d with il $udde:i lncn.:a$e in the tH:1oUIH (if 
inftlfJnation. Mnre precisely, he showcd hm\' \'.'ell-established lhcnrie5 collap}.!: under the weigh! 
of new t~iClS awl observatiolls \\'hlch cmmot 1)(.: expJaiIl\."d. m:d :.h;;n accumulate to thc point whcre 
the once useful theory IS cleady obsole!e. As nt'w fa;:!$ continw: to accumulate, a new threshold 

is n:Hched. hcyond which a m."w pattern is suddenly pCTccplibh.: m:d a flew theory cxpbdnil;g this 
pattern emerg....s. 

It is an important process l~ot only at the socictallc\·cI.hut for ca~h of us 'IS indivi~ua,ls as 
\;.'c try to make seme of tile gro\l,:ing mo~ntaln of Inrorniation placed at oUr tii~p-osal. 

, 
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fhl! while th..: bn:akthmtlghs in und..:rsc:mding ih~:! w..: Heed !l1 order In ad:!pt lO cl1a!l~C 
may hI.! fadlilalCG hy lh.... ncw canabilitics COInplltl.!rS :If:C the !nk!'net make possihle, Ihey wiH!lot 
be caused hy compUters and the;. will not take place in-.,idc computcr~. They will only lake plae..: 
in our lire.\'. They will only have menning in rdation to human mlucs. 

The noi;>!; level in our civilil"lltion is d~ing. The Hood of information un every su~icCl 
make;; thl' msk ofundcr!'>taoding change mon: difficult than ever. The temptation to rely on new 
technologies as a substitute for rd1cetive thought J5 a dangerous trap. 

How man)' of yOll have tried to sec the hidden tlm.·c-dimcllsional images in moden: 
eompulcr-gcl\t:r<u<:d piclUn.:S called. by one hranJ namc, the "Magic Eye'!" Could 1 sec n .'ihnw (11' 

!mnds'l Fot' those of you who h,:1\'c riUt 5c..::n lht:$C novelty picturcs, they COIlS}S! of complex 
pattems that seem like bu:-;.y~ partly incoherent designs, and they arc intended to he viewed in u 
~pcciJ1l way. My children t;;tught me the technique. You hold them close 10 your eye ano foctls 
on a distant point beyond and through the plan\! oflhe image. Theil you wait umil your br'l.in hns 
processed the inrormation in the image. which then reveals a three~dimensiona' picture that 
eomes imo Sh:.lfjJ:!f rocus when you slowly move the im:lgc h;:ICk, h.~eping your eyr.:s focused 
beyond the plane. 

Tht: most important brenkthmugh" ilml udvancr.::s in understanding can only come when 
\\'c take the time to h .•ok beyond the surface or the prohlems we I:!ce Jnd foclls on what is mOSI 

important in our liyes. The same is true ror you today. 

If you aft' so;;ddng a Jeepcr u:ldcrstanding ofwhnt your life is Jll about. you will not lind 
thaI meaning on Iho;; 5urfac!.'" of your lifc. You must look beyond and through your lifc, and fllells 
on a distant point !~Ir fmlll this plane and hc patient. 

Kor cal! you undcrsWl1d your life in isolation from its context: your fiunily, your 
community. your nation. your wDrkl. and th~ !:Ibric Df cxistence of which you arc a part. If you 
are seeking healing in your life, h..:aling 1;-; to be fOll:ld ir. these rcia:inm.hips, !fyou an: seeking 
spiriHlal meaning in your life. you will not find it by thinking of \vh,H you want to do next but 
rather ny rdlccting on your whok life in i!s largest context. 

If you ,~[<.: pursuing happiness. ii will not he found Hl U $ci of ngid liostrums. nur in 111" 
undisciplined pursuit of rlcasurcs, {HI( is mOTe likely to be found by living your life with clI\)\lgh 
SUlhility \n faithfully disclwrgc: your resp:msibilitics to nlhcr:;, and also with ";flough spontandt;,' 
ttl adapl .:ontinually to the'Il.~w chalh:ngc$ you willcncounter unci,to Sl!lZc tht~ new opponunit;"s 
inhercnt in a liil.~·with crcmivity aniJ b~llance. . . . . 

That is my wish for ymt God bless YUll, and good luck, ' 
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THE WHITE HOUSE 

WASHINGTON 

November 12, 1997 

MEMORANDUM FOR THE VICE IJi,SIDENT 

FROM: TO~ALlLg(;;; KOHLENBERGER 

THROUGH: 	 DONGIPS 

RE: 	 DIGITAL GLOBE PROJECT 

After additional research. we think that the vlslon that you have outlined for a Digital 
Globe is achievable, This is particularly the case given the dramat:c improvements in storage 
technology and the availability of onc~mctcr resolution commcrci;~l satellite imagery, We ulso 
think thac it nlily be possihle to take iUiv<ln!agc of the military's hen interest in acquiring high
resolution coverage of the p!;mci from cOl1uocrcial sources, assuming that any national security 
and intellectual properly issues can be worked out. 

The project win need some focus jf lLlS 10 achieve some ncaHcnn results. Tbe volume 
of dat<l tl1m could conceivably be collected as part of a Digital Globe is potentially 1.!nlimitcd, 
inwgiJl~ a digitallihr:lry pr(ljcCt Ih:1t S~l out 10 pl:t -'all authored works ofnmnkind" online! We 
think that ii would make SCI,lSC to choose;\ few motivating applications as a way of focusing the 
project. We n.:com!l1cnd (l) cducatior:; and (2} support for ~ccision-making 0:1 one or more 
high~priority environmental issues, such as clin.atc ch:tngc, For an t-"ducation application. for 
example, one might start out hy having vcry high levels of resolution for at least one of each of 
the major biomcs. There will also he C~ISCS 'lvilcn:.-it is much easier for us to get G2ta for the 
United States thtln for the rest of the world. rv1any other countries have much mQre restrictive 
policies with respect 10 data dissemination thall we do. 

We also think that it llIay make sense (0 pllrsue tbis project in a Ic~\' slages: 

• Stag(~ 1 : Illtcgra~illn. of existing dala 


Stage 2: A digital map oflhe p.lanet at l mete.r ·rcsolupon_ 


• 	 F~l1 covcrag;' or the pla~ct with historical data and multipl-c thc~latic dahl 
'sc!s 

..... 




Our other major conclusion is. that a potential hig "win" from the Digital Glvhe is the 
establishmcnt of.a framc\vork and a sci of stantial'ds that allows hundreds of thousands of 
individuals and organizations to con1ribute to its development The lusloI}' ofth...: World Wide 
Web, and your concept of "distributed intelligence", is instructive. Agreement on a few 
standards allowed everyone to contribute to the development of <I global inrorm~ltjon space. 
Admittedly. this will be morc difficult. given that the standards associated with representing 
geosp<ltial information arc more complicated. But a JaJ'gc Digital Globe testbed could bootstrap 
the process - and create the '''incrc-<1sing returns" that Brian Arthur (Santa Fc Institute) has 
described, 

,~'1akjng this vision a reality will not happen unless you unveil your vision, and challenge 
government, industry, and academia to make it happen, Below are the steps we believe you 
should take to move this project forward: 

1. 	 Publish a high-Ic,,'cl Vision statement: Attached is a omft short articlc that spclls out 
your VIsion of the Digital Globe. This could bc puhlished in either (I) 11 sCience journal 
c.g, (,Scientific American, .)'cicnce, Nature); {2} an industry journal on gcographic<ll 
infonnation systems (GIS World); or {3} as an op~cd in a paper like the ,)'{/!I Jose MCf'cw:v 
News, with a link to the full version on your Web site, Per your n:ljw . .:st, wc have 0.01 
circulated Ihis vision slalcl1lcnt to anyone within tht.! U.s. Government or to any otltsidt.! 
7xpcrts. We think it would mnkc sensc to do so bcfim:; publishing it. 

2. 	 Charter all intcr-agenc:y ,,,orking grollp to develop 11 morc detailed ilction phm for 
the Digital Globe: After your vi:;;lon piece is published, yoa should task ntl inlt.!r-agcncy 
working group to dcvdDP a more dclailcd action pbn. cngugc the privutt.:: s;:ctnr ;lod :hc 
university community, lind identify policy issues such as privacy and intdlcctu:ll prnpcrty 
rights. We recommend Interior as tl:e chair, given that they chair the Federa( Gcograph:c 
DU!;;I Committee, and givcn Secretary Babbi:'s perso:lal in:crC!'i iI:, lhis. Secretary Bnhhit 
is co-hosting:.t mecting in Oclober .with ELI Commissioner Bangcmanl1 10 d:scuss <t 

Globul Spatial.Data In.rraslmcture. Other p.3rticipants might include ~t\SA. NIMA 
(National Imagery and r.,.'lapping Agency), ?'-lOAA, DARPA. ;-.JSF, and Census. You 
cQultimcct with this group to layout your vision. and participate in ~m annual symposium 
Similar to the one you COllvcnc on the PNGV. You shm:ld know 1ha1 you hav;,; tasked 
mallY ,;li'tht.::se sallle agencies to develop a Glohal Disast-:r Information Network This 
group h;ls becn meeting to dei;G1op 1llt.!c.Juinism$ 'for better sharing of both classified <II"! 
Ulh.:lassifit.!d information to respond to disasters. It may also be neccssary lo,establish.a 
high-;levcl project office with full-time managers and technical experts, 

3.· 	 Ask the National Academy of Sciences for outside ·expert advice: The National 
;\cadcmy o(SCjC~lC~S a,lrcady has a w~rking ·group that is i.nte~cs!cd in "gcq-lihrari~s," 

,This'is an effort to ori,ng 1:ogctllcr the qIS community and the digitalllh'r'aric~rconHl1Unily, 
nod could support your vision. We think that getting advice from the NAS would hc very 
helpful, since it w~)(jld'p'ro,\'idc a mcchanism.for g?ttlng i!lptlt fr~m.hoth uni\'c~sity 

-,. r 
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researchers and companies. 

4. 	 Ensure that the Administration's budget contains some level of funding in FY99: 
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 Intcmct-likc slmcturc in which gcospatial 
information services arc provided by a large number of autonomous entities through a 
global communications network," However, we think that the project would 1110ve 
forward morc rapidly with some targeted funding (e.g. $20 - $25 million) . 

. 
5. 	 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 developmcnt of a "world 
history" application of the Digital Globe, and to convene leading historians to pursue this 
project. 

.... 
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Draft )Jovcmhcr 12, 1997 

The Uigilal Glohe:. 

Understanding our planet in the 21st CClltUt1' 


A new wave of technological innovation is allowing us to capture, store, process and 
display an unpn::;"ceucnlcd amount of infoll11ution anoul our planet and a wide vmicly of 
environmental and cultural phenomena, Much ofthls information will be "gcl)rcfcrcnccd" ~ that 
is, it will refer to some specific place on the Earth's surface. 

The hard part of taking advantage oft1115 flood of geospatial infonnaliol1 will be making 
sense ofit - turning raw data in to understandable information, Today. we often find that we have 
more infonna1lon than we know what 10 do with. The Landsat program, designed to help us 
understand the global environment. is a good example The kupdsat satellile is. capable of taking 
a complete photograph of the entire Earth's surf'acc{cvbt¥~o"WeCksl.and it's heen doing that for 
morc than 20 years. In spile of the great need for that mrol'lnmion. 95% of those images. have 
nover fired a single neuron in a single human brain. Instead, they arc stored in electronic silos of 
data. We used to h~lVe an agricultural policy ,>vhere we stored grain in Mid\'Vcstcm silos .lIld leI 11 
mt while millions ofpeople starved to death. We Ilow have ;:m insatiable hunger for knowledge. 
Yct the d~ita sit;; rotting away hy rcmaining unused. 

Part oCthe problem has to do with the way information is displayed. Someone once saId that 
ifwe tried to (h~scrihe the human hrain in compmer lemlS, it looks as if we have a low bJ! falc, 
hut very high r<~solution. For example, rescarcherS have long known that we have trouhle 
remembering more than seven picces of data in our short~[cnn memory. That's a low hit·ralc. 
On the other hand, we can absorb billions of bits of intbmtation ins[.mtly if they are arrnyed in a 
recognizahle pattern within which eaeh is rdated to all the others -- <l human face, or a gaJ.a;\y or 
stars. 

The user interf:.1Cc.~ that \'ie h;wc used to inlcracl with dalH, such as the desktop metaphor, 
may no longer he up to the challenges ahead. A "Digital Glohc, "a mulli~rcsolution; thrce
dimensional representation of the pbnct, is just what we IIced. 

Imagine. for example, a young child g?ing to a Digital Globe exhibit at a iocal museulll. 
After donning <l head-mounted display, she sees Earth.as it appears: rrom spHce. Using J. datI 
glove, she zooms in, at higher and higher levels of resolution, to sec continents, -countries, citic;;, 
and finally" individu~1 houses, trees, and 'other n~tural <~nd rIWll-lU:ldc objects. Having found an· 
area O,e planet she is intercited in .exploring, she takes the equivnlent ofa"magic caJvct ride" 
through." 3-D yisu.alization of tile terrain. Of course, terrain is only one ·of the' many kinds or 
data slic can imeraet with. Using the systems' voice nx;ognition capabilities, she is able 10 
request mfonmuion on land cover, distribution' of p!ant and animal species, feal-time ~\'cathcj'> 
fOads, political houndaries. and population. She can also visualize the environmental 
information that she .and other stuuents nil ov:cr 1h~ worhi' have .collected a/1 pu;·t of tIll) GLq!~E . '. '. . . . 
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project. This inf.)nnation can be seamlcssly fused with the digital map or temlin data. She can 
get more infonnation on many. of the objects she sees by using her data glove to click on a 
hyperlink. To prepare for her family's vacation to Yellowstone National Park, for example, she 
plans the perfect hike to sec the geysers, bison, and bighorn sheep that she has just read about. 

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

Obviously, no one 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 tile data for the Digital Glohe would he in the public domain, it might also 
become a digit:lI markctplace for companies selling a vast array of commercial imagery and 
value-added infommtion services. It could also become a "collaboratory" -- a laboratory without 
walls -- for research scientists seeking to understand the complex interaction between humanity 
and our environment. 

Technologies needed fOI". a Digital Globe .. 

Although this scenario Illay see III like science fiction, many of the technologies and 
capabilities that would bl: rl:ljuirl:d to build a Digital Glohe arc either here or under deVelopment. 
or course, the <::apahilities of a Digital Globe will continue 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. 13elow.arc 
just a few of the technologies that arc needed: 

• 	 Computational science: Unlilthe :~dvcnt of computers, both experimcntal and 
theoretical ways of creating kno\yledge have been limited. Many of the phenomena that 
experimental scientists would like to study arc too hard to observe - they Illay bc too 
small, too far away, or occur in a billionth ofa second. Pure theory, on the other iwnd, 
can not predict the outcomes of complex natura! phenomena like thunderstonns or 

. airflo'ws over airplane~. I3lll with high·speed computers as a new too!, we can simulate 
phenom~na that arc impossible to observe, or better understand data from observatiolls. 
In:this way, computational science allows us to overcome the limi~ations of both .. , 
experimental and theoretical science. Modeling apd SImulation will give us new insigilts 
in to the data that we arc collec~ing about" our planet. 
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• 	 Mass storage: The Digilal Globe will require stnring (lUadrilliolls of bytes of 
infonn<ltion, Already, NASA's Mission to Planet Earth program generates a tenihytc of 
infonnation each day. Fortunately, we arc continuing to make dramatic improvements in 
this area. 

• 	 Satellite imagery: The Administration hns licensed commercial satellite systems that will 
provide l-meter resolution imagery beginning in late 1997, This provides a level of 
accuracy sufficient for detailed maps, and that was previously only availahle using aerial 
photography. This technology, originally developed for the U.S. intelligence community, 
is incredibly accurate, As one company put it, "It's like having a camera capablc of 
looking from London to Paris and knowing where each object 1n the picture is 10 within 
the width of a ear headlight" 

• 	 Broadband networks: The dala needed for a digital globe wllt be maintained hy 
Ihousands of different organizations. not in one monolithic database. That means that the 
servers. that arc participating in the Digital Globe will need to be cOllnected by high~spc<:d 
nc[\vorks, Driven by the explosive growth of Intemc! traffic, telecommunications carriers 
arc already experimenting With 10 gigabit/second networks, and temhit networking 
technology is one of the technical goals of the Next Generation Intcmct initiative, Thl: 
bad news is that it will take n while before most or us have this kit.ld ofb;utdwidth to our 
home, which is why it will be I1cccssary to have Digital Globe aCcess points in public 
places like /HUSCIlIllS. 

• 	 1ntcropenthilit)': The Intcmct and the World Wide Web have succeeded hecause of the 
emergcnce of a fc\v, simpl-c, \'lidclY agreed upon protocols, such as the Inlcmct Protocol. 
The Digital Globe will :l1so need somc level of itl!croperability, so that gcographical 
infonnation generated by olle kind of uppiieation soHware can be rC:ld hy ,motber. Thl: 
G}S industry is seeking 10 address many orthesc issues through tbe O~en GIS 
COllsorti um. 

• 	 I\1ct:ld:Un: MClildata is "diJta aboU! d,,,!;)." For imagery or olher gCOfcfcrenccd 
infonnalion to he helpful, it might be necessary to know its name, location, 3UtlWf Of 

sourcc, dale,' daHl f0n11at, resolution, etc, The Federal Geographic Daw COTllmi1!cJ.:: is 
\\'orking with industry lind slate and local go\'~rnTllcnt to develop voJtmtmy s~atl(lm~!s for 
I)lctadatu. . . 

Of course. further technologic;!'l progres"s is flccilcd to rcali7£ the full potential or!he 
Digital Globe, es'peciaUy in areas· such as automatic interpretation (If imagery, the fusion o{data 
from multiple Sl)urcc~, aJl((intellig~nt ·agellts thai cuuld lInd· ami link to information on the Web 
about a particular spot on the planet. But cnough~of the pieces arC in place· now to warraJtl 
procwding with thiS exciting imliativc. 
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Potential applications 

The applications that will he possible with broad, easy to use ~cccss to global gcospatial 
infonnation will be limited only by our imagination. We can get a sense of the po~sibilities 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: ... 

• 	 Conducting virtual diplomacy: To support the Bosnia peace negotiations, the Pentagon 
developed 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 enelave of 
Gorazde, after he saw that mountains made a narrow corridor impractical. 

• 	 Fighting j;rime: The City of Salinas, California has reduced youth handgun violence by 
using a GIS to detect crime patterns and gang activity. By collecting infonnation on the 
distribution and frequency ofcriminal activities, the city has been able to quickly 
redeploy police rcsourccs. 

• 	 Preserving biodiversity: Planning agencics in the Camp Pendelton, Califomia region 
predict that population will grow from 1.1 million in 1990 to 1.6 million in 2010. This 
region contains over 200 plants and animals that are listed hy federal or state agencies as 
endangered, threate~led, or rare. By collecting i.nformation on terr~in, soil type, annual 
-rainfall, vegetation, land lise, and ownership, scientists modeled the impact on 
biodiversity of di ffcrent regional growth plans. 

• 	 Predicting climate change: One of the significant unknowns in modeling climate change 
in the rate of deforestation. By analyzing satellite imagery, researchers at the Univ<.:rsity 
of New Hampshire arc able to monitor changes in land cover and thus detcnnine the rate 
and location of deforcstation. 

• 	 [ncre~lsing agricultunlillroductivity: Fanners arc already heginning to use satellite 
imagery and Global Positioning Systems for early detection of diseases and pests, and to 
target the application of pesticides, fertilizer <10(1 watcr to those parts of their ficlds that 
need it most. This is known as precision fanning, or "fanning by the inch." . 

The \Vay Forward 

. . 


W~ l~a~c an ~nparalleled opp~rtu~ity to· tum' a Oood ~fraw data' into underst~n(iable 
infonnatioll about our.society and our planet.. 'hlis.data will include not only high-resolution 
satellite imagclY of the planet, digital maps, and economic, social, and' demographic inforlllation. 
If we arc succcssfu( it will ha~'c broad societal and commercial bcilCfits'in areas such as .. 
education, deeisioil-~llakillg for a s~lstaillahl~ future, land-usc phU1ni.n~agri~ulturc, and crisis 
managemcnt. ~.: could eV,cn create a "situation ro~m" for the Eart~rhis would a!\ow us t() 
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respond (0 manmade or natural disasters - or to col1alxml1c all the long-tCrtll elivironmental 
challenges we f<.ICC. 

A Digital Globe could provide a mcchamsm for ust'rs to navigate .and search for 
gcospatial infonnation - and for producers to publish iL TIle Digital Globe would be composl!d 
of both the "user interface" - a browsablc, 3-D version of the planet availnble tit variQus levels of 
resolution, a rapidly growing universe of networked goospatial infom1ation, ;md the mcciwnisms 
for integrating and displaying infonnalion from nlultiple sources. 

A comparison with the World Wide Web is conslmclivc. [In fact. it might build on 
several key Web and Internet standards.] Like the Web, it Dlgital Globe would organic;tlly 
evolve over time, as technology improves and the infommtion available expands. Rather thun 
being maintained hy a single organization, it would be composed ofboth publicly available 
information and {:ommereial products and servitcs from thousands of different organizations. 
Just as interopcrnbility was key for the Web, lhe ability 10 discover and display datu contained in 
different formats would be essential, 

I believe lhat the way to spark the dcvcl0pl11cliI ofa Digital Globe is 10 sponsor a testhed. 
with participation from government. industry, and academia. This testbed would focus on a few 
applications, sHch as education and the environment, :1$ well as the tough technical issues 
associated wilh intcropcrability, and policy isslles such as privacy. As prototypes became 
available, it would also be po.ssiblc to :ntcraet with the Digital Globe in multiple places aroulld 
the country with ,access to bigb.sp~ed networks; and gel a mor~ limited level of Hccess over the 
(ntcmcL 

Clearly, Ihe Digital Globe will n01 happen over night. In the first stage, we should focus 
on integrating the data from multiple sources Ihal \Ve already ha\'c. Nexl, we should endeavor to 
develop a digital tllap of the world at 1 meter resolution. In the long nm, we should seck to put 
the full range of data <1bout our pi and <lnd our history at our fingertips. 

In the months abead, I intend to challenge expe:1s in government, industry, academl;.l. and 
non-profit organizations to help develop a strategy for rcalizing this vision. Working togcther, 
we can solve many of the mosl pressing prohlems factng our sociNy, inspirc our children 10 leam 
more about the world around them, and accelerate the growth ofa multi-billion uollar imhtSiry. 
To comment, or to slay infonncd ahout the progress we're making. you can check nul om web 
site, at htlp:l/www.whitchou:;c,gov/g!(lbcl. 
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It's great to hI! hack with the Council 011 Competitiveness, and it's great (0 he hack at 
MIT, I W<lS honored l<l deliver Ihe commencement address here 1\\'0 ycnfs ago, And I always 
enjoy returning to Cambridge, where 1 spent $0 many happy days as a slUdcnt at a school down 
the r!lad. 

I recall that the !ast lime I delivcred a :'ornwl mldn:ss;]{ MIT \V,as when 1 had the honor of 
sp~aking al commencement a couple oj' years ago, I'm re:ni:!dcd that. on tha~ occasion. I told the 
story of how MIT's founder rClurncd in 18!-:2 to deliver the commencement address and droflpcd 
dead while delivering his speech, As. terrible as that is. I \\'a5 comforted by the thought Ihal no 
m:lttcr how poorly 1 did. I would only be l\·llrs second stiffest commencement speaker. 

Let me say how grateful! am to tbc Council Oil Competitiveness n01 just for convening 
thi:i critical mHlmml ;i.uHuniL but also ftlr your important work. all year long, in helping us to 

\;:ldt'rstand lhe dramali;: cbngcs laking p[<!cc in our CCOIl()my and society. As ::1omc{me with a 
;ol1gtimt.: !men:sl both Ie irll1l'\vat:OIl :l1ld ;n its considerahk economic hcneJ:ts, 1 'vc ft)llo\vt;U ('1<';

Council's work very closely since its fouilding tloozt.:'tJ years ago, And I, am con.vinccd tbn! only 
by bringing :ogethcr business. labor. acaoemia. and governmeilt at all h:vcls -- only by 
:nobilizing e"cryc)Jle with,~ stakt: in our economic future .. en;) wc truly makc the most orthis 
momerlt in our h15tor~'. This is nll impressivc gal.bering -- und a necessary one as well. 

It·s no !.'xaggcration to "n~' thai \\'C meet ?It the dawn nf a trw: I nllov<ltion Age COl1sider' 
these facts: it's estimated th~H lilt: I.!l1tin: store ofhllman knowledge now doubles every fiv!'! years. 
For '.:xmnpk. we ,un; just a fcw y!,.',lrs ~!way from the complete sequendng 0'1' the hllman genom\,,' 
ww giving us. for the very first time. the full instruction manual for thc human body. Within a 
coupk: of years. microchips will routinely contain one hillion trnnsi:-:tof$ p.:r chip. the size of a 
linul:rnai! ~~ and the ~atlcfl)S etched nlllO therr. will he as complicated as a road map of the emirc- . 
i1land. Witlull "ix months. u brand new low-earth orbiting systems wi.U make it possible to make 
a cdl phone cali from ally POHll on the.: earth's surface to any other poill1 -~ o'lher ~ystcms will 
:-iOOIl follo\\'. And within thrcl.' years. we \\'111 be able \(1 !Ja\'e wireless Inlernet ,HX'CSS from 
m1y,vhcrc 0:1 Earth. \'/e :ire on the verge offullliling HawthoffU;'$ vision in the middle ofilie 

. last ccnttlry, .Fifteen years. after thl.: invention of the tClegr<iph ~e wrol!.:(HBy mea!)s ofclcctrie-ii~r. 
Hie world of matter has hi.:comc a grc::H nerve, vitirnting thousands of miles in a 'hreathlesl> point' 
Mlimc .. ,. the round gl(~bc is a ,"ast .. ', brain. insri'nci. with intclligenccF' 

_Often. it is easy to chart the cX:lc1.b~nelits of a !leW hrcakthrough -- to our hc:ilth, to Ol.lr 
hard disk ,irivcs, to 'lucpocb:h(}OKs. But today, I want In talk ahollt in!lnvatio{l ill n hroader 

context. 1 want to talk <;oout illl)o~'lItion,nut m'crdy as a material goal. bUI a~ an.t;;thie. <IS <I 
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J.:(Jfl~lant c\)!u.::ern, MIT's mOllo "Mens r.:.! ~v1anus." mind and ha:)d·· s:lIns up thiS chall"'"tlge.M. 

True HlIHH'a!ioe cm:omp:1SSCS nol only (hI.'" iahot of om LJmls, but al:;<.l the lahm or (lUI' glim\s, jf 
Amc:-ica ind'.!s:ry 15 (0 keep growll1g and thriving. WI; must be willing 10 think :md a..:.1 aile\\, ~w 1;1 
ke.;p pushing the houod:lries of knowkdgc and discovery -- iii reshape our ec"nwny hy 
rdclining the way WI.: \'iew om W(lTld. 

At n fl:W pn;;eiuu~ momc;)1s in our history, We have literally h:dclilled the way \\'e view 
our \'inrld. rvhH'(: thm: 500 y~;ITS ago. Coiurnhlls sct ;;ail. By tL.,covcting the N('w World, he gin'C 

us a nl.:w \,;•.,lun of Ear{h, A ceiliury later, Galileo 1'i:;$t [llmed d h.:!escopc tmvan.i 1he sky <:Iud 
shaltclt;J ccnmrles old-lJuti(lIls nb\ll)( tbe mechanics of our solar !iY!ilcm. 

The discoverics of lht! agio: ofexploration unleashed the gn.::utt.:$! explosion of trade und 
commcrCe til!; world lwu cvc.:r SC'':ll, New Jands brought new ideas -- (illd the nced for new 
invclltions. Europe's contJct with other cuhu:es <lnd ~u"tums while certainl\' nm atwilvs MM 

< • 

l1:mtually positive -- stimulated ncw thinking in the Old World, 

Almost half a millennium after Columhus. wt..: broke f~cc from tllc gr:JSp or{)I,:r pl:lIlCl 
with the Apollo program, Yct OUt; of the most important elTects of those missions came Itot in 
bow we viewed our distal1l Moon. hut in how we \'iewed ourselves and lhe plane! wc call1wmc 

l),nHinhti:lg a wal: <.lj' my olliee II. the Wbit(: House just down Illc hull frorn the Oval 
Office •• I call it the Squ:.m:: Oflict; .. is a pho!ngraph of our planei taken h;.' the astronatH~ ahoard 
Apollo 17. For som{\ it is bard 10 rccun the signi!icancc oftbose first images of Eanh from 
spac.: whell they appeared nearly three decades ago. But those !m.::\~t!s or our planet -- (ht! iiI'S! 
lim\,' WI,.' had 1,.'\'::1' "e\,:1\ wllal W~ looked. like frolll a dislance had a powerful i:npacL t\S theww 

British astmphysicist Fn.'d Hoyk predicted in 194X, "Once <i photograph n:';hc Earth, lukt.:!! from 
m;{sidc, is nvuibhlc ~~ m:cc ihe ~iJe\..'r ic:olation of th!.! E:lfih becomes pbin -- ;1 nl,'w idea as 
pO\\'tr1~d <:IS nlly in history \vill bt.: Jd loose." 11 \vasu"t until the Ap,l;!O mi~;;.i(Jns lW:"'llty years 
latlT that we ((Hmd out lhe truth o( that prophecy. 

Uk!.! n child's firsl glimpse of herself ill a mirror, thOSl' pi1otogmphs from the frosty 
rcaches ofsracc changed our own self-image. We !'tlW il v.'o:-Id thai was not as V:l:)1. f.:xpl\!lsivc, 
or incomprehensibk as '.\';; had th,lUgiE -" but surprisingly smaller, fl){lt';; inlCrcollm::clcd. m"re 
fragik tll'ni comnHlllul. 

As the great POCI An:hibald jv!ackish wrote after the I1rs\ !>fthcse images" "To sec lhl,.' 
earth .is wr.: ;sce it now: small and blue and beautiful in that clcniul silencc· wher~ il !louts; is!O 
sce otirsc1vc5 ~l$ riders on tbc.carth togcll1cr, bmthr.:rs on the bright iovclincss in ihe'unending 
night' -~ hrother;>; who ~ nnw they an; truly hrothers." This new im,\g9, thiS new,ul,Hl'7rst<iI1~;ng, 
shil\i:d ecnuirics of human u!lderstanding. <:Ind ~rollght a~lout dramatic results, 

Certainly, such a quantum leilp ill OllT wnrldvicw docs,nol oeeur very oncli. Wile;) ihl.'Y 
·do, l! \.lltell trikes decades 10 know whl.!re the}' wilt lead, But in spirit, II is liule differenl from the 



work many (lj' you tlo.e<lt:h and ~verr d:I)'~' pushing the cV-':::-~l.Osp:mding hm:ndariL':s (lr 
knowJcdg<: and disf.:o\'(,:ry ~* cre:tting m;d illllovu:ing !()f the ultinml<.! helH:l!! orall uur Iy.:;opk. 

For. ut ils heart. what innov:liion !llI;'I!l::t is rooking at tllt.' wodd in new .:md dift'.:reni W,iYS, Our 
dwl!cnge is to c-n:aLC the right climate for Iha~ kind ofinnovmioll. both !'inial! and large -. and 1\1 

harness its cnomlOUS economic potential in Ihe 21st Century. 

We·ve.: already ;;0;11(.: a \ollg W:ly. With !:dp frol") sO tl:':lllY (,I' YOll, we ~IrC huilding a llCW 

c.;:oncmy ~~ one that is takt.:s innnvall0!l as its ::tllining point !lot 11 mere by-product. The new 
cconomy is driven by innovuiion .• information ~if1d {.:chnoiogy ar.: its fuds, The m:wecoo\)lllY 
values the productivity and cremh'lty of our pt.:llplc above all else. The nc\\' c.:cnnomy is 
connected to the globul mark{~(place ~w when: we zap dollars lind data around i.he world ai the 
speed of light. 

Tilda\" tbe American ceullomv is once again the cnv\, of the world. Imen.!si rales uou. . - . 
inflation arc at reeord lows, Investment and modernization are rising. We have 15 million )1e\\' 
jobs. and the lowest unemployment in a generation. 

Today. a full third of 'Our GDP growl~l now comes Ih)1ll information technology. Our l(tst~ 
growing environmental It.:chnology icdu!>lry is already bigger than our steel. lextil~. or aerospace 
industries. More AmencaliS huild semiconductors than CO:1SlnlC~ion machinc.:ry. More 
Americans spt.:nd their days processing dUl.a than refining petroleum. More Americans make 
computers than make curs, 

Per!wrs more imp0r\:I:nly. lo;J;JY there is far less ditTcrencc hetween {hc two. 'OPl.!11 Up;l 

::Jr h1day .aad it doc$;)'t !o~,k a 1m diffl.!r!;IH Hun most (o:llpt:ter~. :n f:leL {(,(by'", h'Hd T::l1rtIS 
has more computing powel" lhan the Apollo Inuding capsu!cs that lm:ded on Ihl.' Moon, And 
tho5e that huild those C(l;S do so in ways that emphasize quality. p<.,'rform'lJ1cc. and innovation . 

• PAPERLESS 777 

• TELESCOPI:-<G LEAD TIME FOR NEil' CAR lJEVELOPMENT. FHOM 7 [0 5 [0 

LHEADED FOR I 

t I\!G TI"IREE -- EXTRANE'I' -- PNVG 

Ckar\y. we ~\n: hceqn~iflg not JUS! ;J:l1:Jf()!'n~atlOn Soc\o..:-ty, but an 1ill~lvation Socic~y :\S 
well In ~hc old economy, growth dCpCl~d(,!d largdY'on ~ari1al ~lIld lahor, Now, as the ecollomi::;l 
Paul Ron'tcr -- whom ImcLwith just yesterday •• h~ argued, the true engines of growth arc ideas 
·and the technoiogies the)' create. Romer and (ltl~ers are Icaching tl;; tha~ iimov'niion i::; not 
sorllcthillg tll,at haj'pens outskl£ the economy. as traditional economic theory ,h~id hel~. 
Innovation (lcciurs in:>id~ the economy~' and it·is essential for et:()flomies to.gro\v. Idea:> build on 
on~ another <~nd'eac.h one OPCI~;; the do(;!' to a thousand !'lew nXldi> of innovation. 

1 

, ,. 



Though we've Iwd computers fur:! long time. we arc just now seeing the eonvergencc of 
technology which lets us usc theIll to thcir full putential. We know from history that sometimes 
for.illllov3tions tu bring about productivity gains organiz:ltions must adjllstto new 
circllIllstanccs. During the Industrial Age. the erfects of new dectric ll10tms took time to silow 
results in productivity. Part of the reason was that our factories \\'ere slill constructed in a 
verticul fashion in order 10 take advantage ofobsolele steam energy. Bul once we rethought the 
way our factories worked and flattened them out; once the architecture and inl'mstructure was in 
place to lise clectrie motors. the results in productivity were astounding. 

And tile similarities between that time and our present trans/ormation run deep. "l'lli,; 
steam f~K{Oril!s relied on centralizcd powcr emanating from a single source. These factories were 
rephlcl!d whl!n uhernating currents' allowed us to distrbut~ energy ()Vl!r long distances enabled us 
to distributl! power -- and when electric motors enabll!d us to distribute sources of" ml!chanicai 
energy throughout a factory. So {Oo today. the old top-down organi7.-ations which relied on 
hierarchies and a centralized source of intelligcnce and dccision-making are heing replaced by 
distrihuted intelligence. Taday's tcchno[ogy is allowing us to tap a higher fraction of the 
potential of our people: a!!owing llS 10 reach those who. in previous years. would have been left 
out of the world of innovation. Wl! nevcr know where we \\-'ill find the pason responsible for the 
next great scientific or intellcctual breakthrough. [t could be a janitor right Iwrc at M [T! 

There is simply IHl qUl!sti(ln that if we wallt to make the nHlst of the 21st Century. and the 
new economy -- if we \\':lnlto achieve thc full promise of American business -- we must do 
everything we can to t"uel new inno\'ation and discovery. \Ve must huild partnerships tbat 
encourage. support. and reward cutling-edge idl!(!s -- and keep our economy strong i,;nough alld 
efficient enough to take advantagc of them right a\\,:I~:. 

As j~\l' as ['m eoncI..TlH.:d, wc can lwver do enough to promote innO\':tlioll -- and for me. 
that had been a long crusade. As a Congressman, I co-authorl!d legislation thai created the Small 
Busin:!ss Inn(1vation Rese:lrch inili:ni,·\.', which helps America's sma!! husinesses turn new 
tecllllologies intn ncw pJ"(lducts. I :ilsn sponsored legislatioJl which provided some of the earlicst 
funding for devdoping the 1·luman Genome Project and the Internet. And over thl! past five 
ycars, thanks to President Clinton, wc'vc donc an enonnous amount to encourage inllovation. 
Today, the [Icls arc clear: for a quarter nr a cl..:ntury. and for most of the 19XO's. the llumber or 
patent applications for inventions filed by Americans hovered betwel..:ll 60.000 and 70.000 a year. 
The past few years have seen that numher rise ahow IOn,DOO. Similarly. we have increased the 
llumber of liatent awards hy 50% froll\ the early 19XO's. 

We pl.an to sl!izl! that promise.hy eontinuillg the bold new l!conomic strategy with-which 
\';'c have kepi p~lce with thc' new econqmy': eliminating the deficit: opening forcigil markets to our 
prodllcts: anq. invesling 'more in America '$ "future. . ' 

First. we will balance thl..: hu~lget:.and we v;'ill do·'tthis year. The hudget the Prc!'ident 
just proposed to Congress takes a dd"icit that used tn have cleven zeroes and makes it. simply. . . . - , 

'.' '. 
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zero. Especially Cor young industries with little HlHn~dia!c rcn:nUt; ,1I1d C.\:!CllS'Ve r~sean:h ;!lld 

dcvdoprnent ned::.. i! is critical to frcc up large and steady supplies of c,afjiraL Companies 
::;houidn'\ ha\"c to ;;om!'\,;.\; III n:.'dii lIIurkt.'ts will! an SOO·pound guniJ,;i ll~lllh.. J C;nc!c S~lIn ·~:;o 
we PU!l),lCle S:t1l1 on (\ strl!.:1 die: nffisl;ul dis:.:iplint:. By makillg tough d}()ict:~ based ,'Il 11a1"! 
numbers, w\,; bv\,; fr~\,;d up hundreds ofhiliioHs ()f dollars in capitallO finance pn\'ate,
!nvestmellts. 

There is: another rca~nn for {lur emphasIs OJ! deficit n:duction, Fmgel nhout the gold 

standard: Ihe new economy opcrmes on the in!~~nll;)JiQ.ll standard. Financial mark<.:ls around Ihe 

world make decisiolls about a govcrnmcnt's !iscaJ policies en:ry day through millions o( 

trans;:ctions: and lhe futun.: implications of policy changes an.!: judgL'J II:,U m:l;,,:d upon in th..:: 

prescnt. If linanci~1 markets sec a fiscal tram wreck coming, lhey don'l wail for the crash to get 

oU! of the railroad blll'inc;;s. Likewise. hy taking a re5ponslblc approach~· oy rejecting seco/:c

h.md smob: anll :c~l.: v!t;w mirrors·· \v..,: hav!.! t,:arned a prL'l1llum. Investmcnt capital has f.OWLJ 

10 our shores. and will conti:mc!o flow to lbe innovators and cntreprcneurs in our economy. 


'flit: second cmnpow.:nt or our cconon:ic SlratL'gy IS to b:cp opening markcls ror 

American products overseas·· to reach the 96% of the world's consumers who live ollwidc our 

borders. WL"ve alfl:ady signcd mort: than 200 new trade agreements in the past fJve yea::;, And 

inero.:osingly, we arc sedng our geopolitical relationships defined not by mililary conOict, but by 

CC"O:lOl!lic c()Opcr:Jti<llt. 


The limo P"" of o[lr eCOI",mie sl,"'eg)' is Illaki'\g .argeled iaveslmen's in 'he Cuw,e. To 

fill Ih~~ high-ar:dnpoWt:r job;.: i:) n!c'h:dmo[ot;y ,mil inftlw:ation technology, WI.! Ilc..:d mort.! 

edlleDI iOIl. mOl"!": joh training. lind more C\fmpHl;,;:~S in O~1f das5mon~5 and :;chonls. Tha! is why 

educalion is our number-one priority -- and that is wby we fought for and won the largesl 

incrt.'usc ill cdw.:atioll opportunit>, in 3{} years. 


Of course, whik invcsting in the future means teaching about old discoverics, il also 
nH:~I:1S m.aking new ones. Even as wt: h~l\'c shrunk the deficit. we have im:n.:ased Nlll rUIlding 
every single ye~!:,. Now we me proPO;;i:lg a m:w 21 5t Century Rcscan:h Fund [or path-breaking. 
scientific inquiry -- the largest inv ...·st:nentll1 c:;~'i!jal1 rt:scllrch ,1Ild tk\'c)opmcllt in !\mcric;;tn 
history. And Ihis ftmd will include thc large51 cver illcre.asl,:s 111 the budgets of the National 
InstitUi":S nr I'kahh ~IOU th.., NiliJ()!);)j Sci.:ncc Fm.:ndation. WI..' .an: investing no( JUSt in targeted 
rescarch, htlt ill$o in the undirected t\!scarch tha~ often yields th..: biggest )ongw:cfm gains •• aJld 
o[1\,;H would not occur withul1! fcdcml Invcstment.· Of course. lt takes privatc scctor lllVeS\mc:nl 
as wciL That's why \:'<'C hiJVC proposed an cxtcnsion of America's $22 billion -Kcs~tch and 

. ·E.xjlerimcntatiop~lax ercdit,'wnidi'ls c'ritical to'our most innovative industriex. 

Pan o[ our s.irategy of promoting innovation has' be'cn l1nst~ackling t~c dynamism .urthe 

!lev.,' economy fr(lm the heavy hat;d or n;d govc:-nmellt thinking" WI,': arc figh!lllg hard ill 

Congn::-;~ In ;;tr~;l!nline the patent law and make the palent office» iruly p;.;.rfmm~ncc-ha5cd 

{)rg<1Il11'<ltion.with increased flexibility and a focus. on results. We cut 350.000 governmenl 
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w(}rb.:r;; to gi\';'; \I;:., tllt: smatlesll~·dC!~d g(lvemmClIl ~~ a5 a !X-n'Cfll.agt.: ufth\! wl.lrkforcc -- :~;:".. 
jhe N(:\\' l)\"ilL Wt.' eltminated 200 (IUldat;.:d gon;mml.!!ll pr(lJ;rarns, $Iashcd mme th:lIl I(,(Jor; 
p:l.gc~ ofh.·d lap\.'. and s:l\';.:d he J\mcncall pcoph.' $; i37 hillioli. We n\)l only made govcrnmc;l~ 
stll~;lkr. Wt,; made il hetter a:iJ llHln: ..:ffeuivc for 1;10:>'; it ~;lO:lld ~cr\'e. 

We nrc p"ytng special attention to tbe growth and den.'lopmenl of tht: Internet. WI,! klvc 
an aggn:s~i\'c strategy In rn::a('relcct~dnic ;.:ommcrcc, Tradl' and eo:nmercc on Ill...: lmernd ,lit: 
now doubting (lr tripling every year ~~ and injus( a few ycars will he generating hundreds (If 

hilliol1~ (If dl'U,;(S in SU;":S ('1' goods and :\erviccs. W.;: w,n: In estabjsh tin environment in \".;!i:Jl 

electronic ct):nmcrcc CHIl gru\,! i.md flourish, so cvery C0:11jlUK'r can be a window open to I,;:\,cry 

bu.:;iJ,c!lS, [:lrge illid small, everywhere in (he w')f~d. Th:u !lk'an.:; minima; government. no nev,' 
:axes. anti no eU:llbcrsorlu,: rcgulatiol:. We are working to I'r,ak~ [he Internet a glohal frec·fI·adc 

zoni.:. w take advantage ofils full potcntial for prosperity. 

And our 21 3t Century Research Fund invcsts hundreds of millions of dollars to hl:1:"J 

spee~ the (k\'dopmetH of the Next Gcncnllion lmernct. Tilink about how today' s IlHem:1 h;,~ 


rcvolUliolllzl'd your life and business. Just imagine what lhe :H.:xt gcncralioll, Illoviq; ! ,oon 

times !lIster. could help us achic\'c. 


J believe very strongly thal our approach is lhc right one for America's future 

cOlllp.:.:tili\'cncss. Thanks to your har~l work, it is hard 10 e\'en compare our economic strength 

and standing to that of fiw years agn. Without chronic ddicilS In wcigh liS duwn -- an,1 v.'ill l :j 

bold II~~W invt.'stJnt.:'nt plan 'for thl! 21 st Cenlury -- mark my words. wc ha\'t: only just bq~llil !(l 

1I\nOv~ltc, 

But \vhik cvery company must bl.! pOIsed to innovate and 10 aci and think am:\\'. Vii:. ))IU~1 

also d(l so a:; a country, and as a commllllilY. For me. Ibm single. stunning rictur~ of the pblli:l 
E:trth on my oftkt: wal! serves as ~i cOI1:>tant reminder of how much there is 10 learn and disc()vl:r 
~~ ,lh()~J! the world and about ol!rscl\'c~, And loday, I \VIlIil ~o i~su..: it chalk!l~"': lhm I h()Pl~ will 
advance tll;}\ knowlcdg..: and discovery, and give us a richer understanding of the world WI' 
mhabi;, 

Fiv<..: c<..:nturlcs ago. a~cordlllg to hi.~torians. a Sp<!nish Sdilor named Rodrigo de Triana ". 
st.:tlldll1H. in Ihe r{)r~c:1stlc of<;O!UI;lbu:;' sbip, the Pinta·· c.augbta lin:! g!imp;-;e ~)rthe .~ew 
Wodd. Today.'1 dearer vlCW of our own world could help us reach !lew heights of 
un~h~r.'aal:dil:g and insigh1. Tha( ...; why today I al:l pro?os::1g th,,: NASA launch a :>aterilC 
n!.imed Triulta' -- tl spacecraft which \",ould pro\'iae the vcry first livc. Cl1ntitlllOUS images of ;llc

'. . 
entire Earth rron:. space .. It will.bring into the digital age Ihose remarkable pict(m.:s we received. 

"of our ElIrth a generation ago. . . . 

ISTART VIDEO J 

Abt,ard Apollo 11 and on 1m; rendezvous wit~l hislory. ivlichacl Collin:> :>aid, "f-lflltstOll, 

6 



['VI.: gO! lht.: world ill my window," Tri~lJ1a wil! p!()\'id ... a pc:rnwlIt:l,t window O!lto Ol:r \\-m[d lilt" 
the good of all humanity. 

T.lan4l would br lo(;)( .... d at what scientists call Ihe L! point •• [hc point. ahoul I million 
mil"':3 away. v-ilu:rc the Eill1h'$ <Uld the ,sun's g:r'avitatlonal attractions arc balanced. That hablo: 
is also critical to Trian::t':; mission -- 10 hoth pull us oul to explore lhe depths of space, and to pull 
us h;:lCk to better uodcrsland our Eanlt 

Tht: Ultlquc, fuU.:.::olnr vicw of Emth w he c~lplured by this smdll1C j(lf thc ftrst iimt: wIH 
c()Tl1ph:mclll eXlsting space-based EarTh obscf\'h:i1.lns of douds ami llu:ir movcmc:H And it 
\....otlid track the global imp!ic.nions or eVents llkc hurricanes and Simms as they occur. Today, 
we haw to stitch tngl'ther th.: picture:> from multipl!.! saldlites, But with Triana, for the l!rst tillle 
ever, the full illuminated portion of Earth will be viewed constantly with a single S31Cllite. 

The TriutliJ"slivl'. continuous, rnmld-Iht.'~clock. high.resolution images of the globe will 
be tlvailablc 10 television broadeas:.:rs and over th<: Intemet. I call this b:olldcast the Earth ~ 
'5atcllite Pictur:: Access Nctv.'ork or Earth - SPAr.; Along with its p{!t('ntial uses in science rmtl 
educuilun, the Earth - SPAN broadcast fwm Triana could be uS<.:d fur monitoring and predicting 
thc '."cather in n:al-timc. 

Und....r D311 Goldi:,'s p(lwcrfu; leadership. NAS,A has put 21m.'J~lill:ll on doin~ tilings 
r<lster. better. and chcape~. ThaI's why 1 propose Ihal Triana he launched in two years as a:l 

cxampk of til is initiativc, As a natiol). Triana would help us do what you a;; innovators do 
individually cvery uay -- to step back from the smaller COlle{'mS o(everyday cxistt'l1cc and 13k...: 

the broader vi~\\' \vhich k~!d~ to n\?w umkrst,I!:(iil;g" new id~:ls, !lew innov,ltion, As Socrates 
s(tid. 2.500 years ago. ··.\-tan tnUS~ risc aPl"i\'c the Eal1:1, to lhe top oftb: IHtllo.spher:: and heyo;vL 
for !lI,ly thus \".'ilI he fully understand the world in which he lives." 

'I h1.' astronaut Rusty Schwcickart onee described the feding of looking homeward while 
o:bittllg the n~d1.llL "YI'l: realize thaI on that snwH $POL t!:a: [ink bIll\: and whitt.' thing, is 
evcf)'1 hillg thai maltcrs to you. All of history and music, and poetry and an and war and dC~lih 
nail bil1h and Jove, teal s, joy, g;~m\:s:. :II: of it is on that liHle spul out thero.! thaI you can COY!.!! 

with your thumb." With Trian;!. thaI same cxperience could be available:it all nfus. 

My hope is that Triana will ~k'r\'C a" a sc!Cn1ilic resource, and <.IS a some..: of new 
lllfhrnwt;on and idcHs al1{:ut spacc :md Earth. IItu likl; 11\1; pic:urc-s (10m Apo\]u ! 7, it (;<.111 ..dsn hi: 
:1 :nt:wphor f(tT whal we must seck in O\"lt own husinesses. ami in OU~ {)\',:o lives •• w,!ys 1{; ~hatt0r 
OUf,jWCCO·ilccptions: \val's 10 con~tr'4ct ricw paradigms;' and ways to'take that first. fresh IQok at a 
nev,' idea or a new' world. . . ' . 

Daniel Boorstin"thc gn:m thrmcr bibrari~n.ofCollgress:. wro!C that "'The I.nost promi:Hng 
words ever written (In lhe maps of human knowlcdge arc term incQgnlta -- un~nown territory'" 
That 13 the ;crritury Y(HI :ire bt:!ping \I;;!il ....:o.:.plore. and we ha\'.: azn:ady seen th(; fruits ofy<.luf' 
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lahor. I <1m proud 10 say lilat you bavc;t rl.:ady and willing partner 10 this adminislrmion. and dD! 
WI,: 'will uu t'vcrything \~..; \:an 10 kcc;J gwwt:l ~md IlHwvatinn high. and prodU\:livily strong. So 
kl us cominuL: 10 hlazL: !h:\V path:; Ip r\1l1\:[k;Hl (':Plllpcmj\"t,!lk",. bet us (':o!l!inu\: 10 s\:arch 1;)1' 

ulh.:harhxl tcrrito:'ics ~~ h.: :hcy 1);,:.11" or I:tr. I:! :hc spirit oflh;;.; great lHSliilllion. Ict us apply 0111' 
hand:;, om minds, and (lUI' li1.:nr:s 10 :hlll cndl.';)\'or. For th,lt j~ how \ve will build Ill:.: 21 s! (:,::'1::';1':; 

and lh~ nt'w economy oC out' dn:,!ms 

http:1);,:.11


Thi:" i~ to folluw up on yom concept fi,Y:1 ""t:-fmik WlIlpilh;r" or a "glnbal inltlnnl.llion 
appliance" that could allow anyunc Hlly\\'ht,(c {lit till: plane! to !.:ollll!.:cl to the internel from 
anywhere without power, a tclephone lim:. or;1 k..:yboard, The idea takes adv:iniag;: orfmll 

convl..:rging trends: 

,I r"j (lore' s law, advances that an.' maid ng C( l:nplll iI~g ;)(1\\ cr ,I tYord"bk 
./ ncw cOlllllHlnicall{lllS systems IlWkillg 1\ p\lss;h~c In (lI[jlh.:!.:1 ,,' tit;.· bh.:rn:.:( ,Hd 

c:l,mlmm:cate from <lnywlv.:rc Oil the gluhc 
;/ tll..:W ..:ra;l~ :1:1(\ {Jlher tccbnolugie.'S lilal all(I\I' IISC'-;, ttl L:"'.'t.:'.' :hc t:~<:clr:c:IY I'llI' I!",..: 

dev!;;..; wilh their own hands 

./ !:l''.V srtR'~h recognition and {J!her h:cillwlogics th:!l hdp in ;:Ihun,: II:;!! :IH;sc 
devices arc casy to lISC" 

CmTcnt State ofTechnolugy: InlookulJi, d(Js!.!IY:1! .11:..: :-iiaIC l)i'iccllllo]ogy needed to dL\'0ioj1 ill~ 

;dfordahk global inlbnmmoll appliance, Ih!.: le~hnuh)gici.ll challellge IS grl.!~\t~r Ihall it would 
appear at first blush, Crank lcchnologu:s nced:o 111.: ~lbl:.:: '"I dcli'.'cr sigllific:mlly mort: pow;.'!". 
:::ol1ummications ledmologics H.':ed to he more alTmdahlc, s]J..:cch rccognllin:l lcchnoh)gies 11t:l'd 
to be more lObusL 

Basic I{csclIrch few Corc T.edmnlogic:-,. FOrlunmcly, the n'2 luilimi'.',": tlu: Y\'lI ~lII:l()unct:d will 
develop soml.! o(lhc core h.'chnoJogies that will be IJl.!ccssary lu devdop,'\ twiy arfordable g:obul 
in!lH'!lltlliOll appliance, 

The rr: initiatlvt..! will hdp dcvdop key sci:· PUWlT":i: c:lmpmlllg h:dmnlogi;:s induding: 

:\tTol'd;thHily, New h!t!.h-~p\':L'J I\'i 'l.'iL'-;s :jt;.I\\"}1k~ ;!,;l1 <':,)(I;d hi: p)<lr,,'j!fhnd:lhk 

:hall tnelllY's networks 

COllllccti\,ity, deeply l!dWlIJ'kcd sy:>ll:m~ a~)k tc Ll)!nll':I~'\it.:,\k' w;lk :))0;"(: iJld 

111or<..: t.:olU1\.!etcd dCVlc\.!S 

Usellhili!y, b.:!t~r spccl:h n:C(lgll it iI'11. spCl.:cI, 1\'ans l:i \ io;) :md 1: :ll1s~lingu;~; 

,nl~mn:Hio:l manag,cll1l.'llt. 

Olher {cclmologics: cntical to the concept thiii 'lgcllci(.:s arc (~Illdillg im:ll[(.k: 

, i\linimizjng cn<:rgy usc. The t:!lcrgy lIsage'oC e\'ery compuncnt in"such.a dl:\:ii.:~ 
needs to be minimized, From h~ml dri\'cs in Clllllnllmi\:,it!OllS systcms, ..~\'cry 
111i!!iamp counts-. 

Uuman )H1wc,"cd cllcrgy ~{·n;n:ttiHIl. Carhn;] ,-:: ....'d s~,: iqi cranks Iikt.: Hay( 1"'i1':-: 

;ire JUS! OJ)I: cia;.:;;. of human pi)\\'t:red cnc~gy ~;it:rccs. (}ql':;- ptH'/C: ll':ch;,w!ogks 
l:l.lghl i:ldudc 'u,;>ing a cr:mk'tedlllo[,igy In ~olllpa':s» :xga< whieh wdliid !:ie.l~ h(!, 
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:,;l11\\'ly rciC,ISl'd \() I'C~l'lleratc pOWCI': l1ywhcel gCllcralnrS: chetllic:d C(IIIVCI'si,H1S 
,:cr~\llkillg I'c\'el"sihie ruel cells). <IS well ilS p;mlsitic ellergy geller:\l\{)11 -- wlllch 
\lses (I jlLTS()l\S 1\:l\llrilllll()Velllellts to geller;ltc ]lOI\'LT. 

j ,illlitatiollS t)J" CUlTCI]1 ·1\.~cl1l1ol()gics: 

BayGcn's Crank Technology Applicd to C(jIll(lutCI·.~: IsayC;cn Ims alrc;ldy successrully 
powc["(,::d thc ;\pple E-Illate eomplltcr -- a limit(:d computer often us(:d in el;ISS]'(l()I11S tlml 
uscs vcry lillie P()\\'(:l' bcclusc it l(l(:ks hoth nllilrd ,md !lIlPP), drive., [vcn with this 
limited computer. B;lyCil'Il'S 3 \'olt (:r~l1lk Gill only provide powcr ror 15 1111lluteS:ll <I (!nlC 

-- 110tinng. cnough tlllx:: lIseful. IsuyCicll's co]}cept dm;sn'l include the C()llllcctlvity (l[' tile 
lang uage i lIterfilce i dCI \Vh ich arc ccntral (0 your cOllcept UnyGcll . s tcst reveal s 111:\ I 
powerillg a real laptop computcr that has the ahility to cOllncct 10 the Internet from 
anywhcre will require several times thc power and (hus lIlay be lInachiev;lhie uSll1g 
BayC;ell's e:.;isting carbon steel spring crank technology. Additionally, COlllII1UJliC:lti(ltIS 

.tecillloiligy is bid)' energy intensivc ..Increasing the energy outputmc<llls illcre~lslng the 
spring which can increases thc weight to an impracticable level using e:..istlllg 
teehllolugy There I1ln)' be other crank techn()logies that 13ayC;cn or others can develop 
(hatma,:; turn out to be lighter and morc efiicien( inthc IOllg rUll than :l c;lrholl ste!.!1 

spn Ilg. 

AfTonlahJr.: COllllCdiYi!y, I-hl' biggest ch:dlcngc inlhe short rl\Il111~ly he 111 the C(lsts 
~lSS(lCialed with (hc c()l1lnlunie~ltl()nS technology OlJ1nccting through Iridium at 240() 
h<lud speed tod<lY would c()stthrce to rour dollars a l11il1ute, A company in i\fj'ic:i h:ls 
used shortwuve radII) !"or cllnncC!lng 10 tlll'lnternet at a cost \)!"sc\'er:d dolbrs pel page nl' 

(extlr<lnslllilled -- Sltlll()() cxpcnsive, Therc Illay Ile other dataC:lst techn()logies lilat 
could b;; very ehe~lp, hu( only ]1rO\'ide tlne-way data connections As morc ur gloh~ll 
sateilitc systems cOllle 1)11 lille ill the lirst years urthe I1cxt century -- tlHlsl: eusts sl](lllld 
drop dr;\ln~llieally :\nd IIwke conllcct1l1g cas~' :1l1d alTllrdablc. 

Ne:.;t Steps 

Laying 0111 The Vision. III order I'or y,)lI tocnplurc llwl1crshipol'the l:r~lnk-eoll1pllllllg 
ide:1. w.: :II'e dcvcloping :111 up-cd l:Jyillg (lui ~'()lIr visioll ui"extentilllg thc dlgll:ti 
rev()lutlon \(; (hc rarthest Ctll'Il{:rs PI' the gluhe, 

A Technology-Ro:uh.IHIP, Arter the up-cd r.lIns, NIST at Cummen:e \\'ill eoordlll<lle ,I 
workshop hringing. together"leal!crs from (he various technology seetors n:qllin:d to 
design:.1 glohal information appl.ian.ee. :nlOse sector~ inclut!c: computing; glob'iI.wireless 
technologies: self-pmvcrillg technologics. :ind'hulIlan illterf~lee teclll1olo'gics like v()icc 
"ree'l)gi)iti()1l 

Iksign Competition. l·,dlll\\'ill~.the \\'mk':-;llOp. NI.')'!' wlil e.\j1IOl'c l:illllcit ~I dcsil:'-II 
c()lllpeti.(i(l1l 1.0 de\'l:.lo]'l PI'(l\(ltYI1e~ ;tlld Cllst Illodds to ,illo\\' the deyicc 1(1 he Ilhll]uilll"\lsly 
depl())'cd. 
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Dl'Il}OIlS\J'atioll Pilot I'l"Ojcct .... Um:e alrlll"d~lbk pmlolypcs e:\isls. \\\: (all \\"ork Willi IhL' 
A(\11linisll'(llioIl'S Internet in devcloping countries initiative \(l depln)' ll1clll illtll\~ licld. 

YOUI' ClllIlIcngl' to Bay<;clI. As a pan of your visilto BayCicll in South AII·icl. il would hl':1 
missed opportunity 110t to challenge thcl11 (priv;nely) to develop [I crank dcvice Ihat can du j'u]" 
lntl:r!lct computing \vhat thl:)' haw already done I'm radio. Ciivcn the structure or thl: l:\'cnl. the 

fact that BayCil:l1 probably can nut create <In Inlernel COl1lH.:e\ able crank comj)u\cr on its uwn. :In(\ 

the teellllology eilallengl.:s (Issoci<lled willlllw crank compull:r. ilma), make morc sellse lu lay (lut 
,1 hroader public challenge domestically. In the end.col1lpanies like BayCien. although not wcll 

suiled for research rilld ck;\'clo]1llll..'llt. \\'Ill he the COlllP<lllil.:s lhall.:vI.:111uaily make Ihese gloh<l! 
inlilflnat;oll appliancL's . 
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The Digital Earlh: 

Understanding our planet in the 21st Century 

A new wave of technological innovation is allowing us to capture. store. process and 

display an unprecedented amount of information about our planet and a wide variety of 

environmental and cultural phenomena, Much of this information will he '''georcrcmllccd'' - that 

is, it will refer to some specific place 011 the Earth's surf.. cc. 

The hard plm 0flaking ndvantagc of this flood of gcospati.d inforn1<ltion will be making 

sense of it ~ turning r:1W datu in to understandable information. Today, \\:c often find thnt we have 

more infonn,ltion than we know what to do with. The Lands"t program. designed to belp us 

understand tbe glob.l] cnvir::mmcnt. is a good example. The LlIldsat salellii:: is .capable of laking 

a complete photognlph of the entire Ea11h's surface every two WGck$. and iI'S hccl1 doing that ror 

more than 20 years. In spite of the great need for that information. 95% of those images have 

never fired a single neuron in a single human brain. Instead. they arc stored l!l electronic silos of 

data. We llsed to have an ngricultuml policy where 've stored grain U1 Mtdwestcm silos and let it 

rot while mill'ions o:pcoplc starv'ed t~ death, We'now lmve <Ul insatiable '!mngcdbr kl~O~lcdgc.
, .,' , . 

. Yct thc data sit:frotting away by remaining unused. . . . '. .' 

Par! 01'1110 prohkm has to do with the way .infon:n.ation is displayed. Somcone once said that 

',', 
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if we tried to descrihe tl~c humaa hrain I:, co:npuler Icrn:s, it looks as ifwe have a low hit ralc, 

but very high resolution. For example, researchers havc :ong known t113: we have trouhle 

remembering morc than seven pieces of data in our short~term memory_ That's a low bit-ratc. 

On the other hand, we can absorb billions of bits of information instantly if the), are arrayed in a 

!'ccognizahle pattern within whicb cach is related to all the others -- a human face, or a galaxy of 

stars. 

The USCI' interfaces that we have used to interact witb data. such as the desktop metaphor, 

may no longer he up to lhe challenges ahc<ld. A "DigitaJ Earth, ,. a r:lu;ti-rcsolution, three~ 

dimensional representation ofthc planet, is just what we nc(xl 

lmagi:lC, for example, a young child going;o a Digit'al Ea!1h exhibit at a local r.1uscum. 

Aftcr dOntllng a hUi.ld~n)ollntcd display, she sces Earth as i; appears rrom spacc. Using a tla:n 

glove, she zooms in, at higher and higher levels of r~soltlt[on, to see continents, countries, cities, 

and fina:ly, individu:t1 houscs, trees, and other n<l~urJl Jnd mnn-madc ohjects, Having found an 

area the planct she is interested in exploring, shl! takes the equ;vak:nl of a "magic cafI}et ride" 

through <I 3-D visualization of !he temlin, Of COllrse, terrain is only one of the m;.tny kinds of 

data she can interact wilh. USlag the systems' voice recognition capab!Eties, she is able to 

request infomlutJOI? on land cover: distribu1ion ofplant and animal.specle,s, rcal-time \vcath'cr, 

roa~s, politicnl hou~ldancs,.a!Hl popuiation. She can .also visual!zc the environmental 

infonnation that she and other students all over the world havc collected.as part of,the GLOBE 

project. This illformalion can ~}c scamlcssly fused witb the Jigi!<lll,nap or terrain data, She can 
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get more informa:ion on Illany of the objects she- secs hy using her datu glove to c:ick on ~1 

hyperlink. To prepare for her family's vacation to Yellowstone National Park, for exmnpJc, she 

plans lhe perreel hike 10 sec the geysers, bison, and highom sbeep thn! sbe has just read about. 

She is not limited (0 moving through space, hut call also travel though lime. After taking 

a virtunl field~!rip to Paris to visit the LOUVre, she moves backwards III lime to leam abolll 

French history, perusing digitized maps, newsreel footage, oral history, newspapers, and other 

primary sources, She sends some or this tororrnation 10 ber personal e-mail address 10 study 

later. The time-line, which stretches off in to the distance, call be set for days, years, centuries. 

or even geological epochs, for those occ~lsions when she wants to learn morc about dinosaurs:. 

Obviously, no one organization in govemmcnt, industry or academia could undCrtakc 

SIl"';:l ,I project. Like the World Wide W2"h, it would fL'qul:-e t11'.: gras:>roots :,'(forts ofl1ll1lllrcds of 

thousands of individuals, companies, untvcrs!ty resc>lfchers, .md government orgunizutions, 

Although some of {he d>lta for the Digital tanh '\-vould be in the public domain, it might also 

hecome ,) digilalmarkclplacL' for cOlnpanics scl:ing it vnst array of commcrcial imagery ,lI1d 

\'aluc~addcd information scrvices. It could also becomc a "collaborHtory" ~~ a laboratory without 

wnlt,s ~~ for research scientists seeking to understand the complex interaction between humanity 

ant! our cnvirolifncnL' , 

Tc~bnolo~ics needed for'u D.igitul Eartb 
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Although this scenario Illay seem like science fictioll, many of tile technologies and 

e<:lpabilities thut would be required to build a Digital Earth arc either here or under development 

orcourse, the capahilities ora Digital Earth will continue to evolve over time, What we will be 

able to do in 2005 will look primitive compared to the Digital Earth of the year 2020. Below are 

just a few of the technologies [hat arc needed: 

• 	 Computational science: Until the advent ofcomputers, both experimental and 

theoreticui ways ofcreating knowledge have been limited. Many of the phenomclla that 

cxpcrimQntal scientists would like 10 study arc too hard to ohserve - they may be too 

small, too far away, or occur in a billionth ora second. Pmc theory, on the other hand, 

can not predict the oUlcomes of complex natural phenomena like thunderstorms or 

airflows over airphmcs. But with high-speed COlHj)U·tcrs as a i,CW tool. we Calt simulate 

phcnollli:n<l that arc impossible to obsc:-vl'. or bcHcr I:mkrstand data from observations. 

In this way, computational science allows us to overcome the limitations ofboth 

expcrim';ntal and theoretical scienc~. MoJcEllg ami si:nulatio:l will give us new insights 

in to the data that we arc collecting about our planet. 

4 
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• Mass storage: The Digital Earth will require storing quadrillions of bytes of information. 

Already, ~ASA '5 .\1i55ioo to Planet Earth program gcncmLGS a tcranytc of inil)nmHIOn 

each day. Forttmately, we nrc continuing tv make dramatic improvenlcnts in this area, 

• SateJJitc imagery: The Administration has licensed commercial satenite systcms thal will 

provide l-meter resolution imagery beginning in late 1997. This provides a level of 

accuracy sufficient for detailed maps, and that was- prc\'iously only aV11ilable using aerial 

rholognlphy. This technology~ originally developed Cor the u.s, intelligence community, 

is incredihly accurate. As one company rut it, "It's like huving a camera capable of 

looking from London to Pari~ and knowing w!;erc each object in the I)icture is to within 

the widt!] l1f a car headlight, ,. 

• Broadhand networks: The dala needed for a digital globe wiJl be mauHainctl by 

thollsand:; of different organizations, 110t in one monolithic dal.anasc. That means thal the 

servers lhaillfc p~!l1icipaJ.i1ig in the Digital Earth willllccd 10 be connected hy high-speed 

networks, Driven by the explosive growth of Internet trame, telecommunications carriers 

arc aircatly cxpcrin,lent~ng \\~il~ ·1 0 gigabi~scc~md ~ctworks, and terabit netwo~king 

technology is one of the technical goals oftbc Next Gcneralionlnlernct initiative_ 
- ." .. ." " . The 

had nc\vs is ~hat it will take a while before' most of us have this kind ofbandwidth"w o"ilr 

home, which is ,why it will he necessary to have Digital Eurth ucccss points in public 

.., 
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places likl! children's IllUSl!lllllS and sciencc mUSCllms. 

• 	 Intcropler~lbility: The Internet and the World Wide Web have succeeded becausc orthe 

emergence ofa few, simple, widely agreed upon protocols, such as the Internet Protocol. 

The Digital Glohe will also need SOIlll! level ofinteroperability, so that geographical 

infomlation generated by one kind oLipplication software can be read by another. The 

GIS industry is seeking to address many of these issues through the Open GIS 

Consortium. 

• 	 Mctadal'a: Metadata is "data about data." For imagery or other gcorcferenced 

infonnation to be helpful. il might be necessary to know its name. location, author or 

source, date, data format, resolution, etc. The Pcderal Geographic Data Committee is 

working with industry and statl! and local government to develop voluntary standards for 

metadata. 

Of cours<;, further technological progress is needed to realize the full potential of the 

Digital Globe, e~;pccially in areas sllch 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 the planet. But enough of the pieces arc in place now to warrant . .. ' - . . 	 . '. 

proceeding with this exciting initiatiye. 

,' ... 
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Potcnti;ll applications 

The app! ications that witJ be possible with bromL easy to lise access to global geospati.d 

inii..,muitioll will be limited only by our imagination. We can gcl 11 sense of the possibilities by 

looking at today's applications orGIS and sensor data, some of which have heen drivcn hy 

industry. others by leading-edge public seelor users: 

• 	 Conducting virtual diplomacy: To support the Bosnia peace negotiations, the Pentagon 

developed a vIrtual-reality lrmdscapc that allowed the negotintors 10 take a simulated 

aeri.al tour of the proposed horders. At one point in the negotiHtlons, the Serbian 

Presidenl agreed to a wideI' corridor between Sar~lj{!vo ,and the Muslim enclave of 

Gorazdc, after he S3W lilat nloHtltains made a narrow corridor impractical, 

• 	 Fighting crime: Tbe City of Salinas, California has reduced youth handgun violence by 

Hsing a GlS to delect crime paltcnls and gang aCli\'ity. By collecting information on tho 

distribution and fi'cqucncy of criminal activities. the city has been able 10 quickly 

redeploy police resources. 

• 	 . Pres('r\'i~~ biodiversity: Planning agencies in the Camp Pendelton, Califomia region ,. .' . " 

predict thai poplllat,ion will grow from I.! .n~illion in J 9?O to I.G million in 2010: This 

n.:gion contains over 20{}plants and' animals that are listed by federal or sWlC ;:igcncies as 

endangered. threatened. or rare, By collL'Cting information on terrain, soillypc, annual 
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rainl11ij, vegl.!lati(1), land tlse, and mVI1CI',;:l'llP, sciclllisu; moddcd the impact on 

hiodiversity of di mircnt mginnni growth riMS, 

• 	 Predicting climate change: One of the significant unknowns in modeling climate ch<l!1gc 

i~l the rate of<Ieforcstation. By analyzing satellite imagery, researchers ;:it the University 

orNew H<llllpshirc arc .able 10 monitor changes in land cover and tim" determine the fate 

and location of deforestation. 

• 	 Increasing agriculturaJ producti~'ity; Fanners arc already beginning to lise satellite 

imagery and G{ohnl PosihoDmg Systems for early defection ofdiseases and pests. and 10 

largel the applic::llion of pesticides. fertilizcr and water to those PltrtS ofthcir fields tbat 

need ii most TI;15 is k:lown as precision fanning, or "fa.rming hy the inch," 

The \Vay ForwlI.rd 

We have a:l unparalleled opportunity to turn a flood orraw data into undcrstundahk: 

inlon11Dtion ahout our society m:d 0111' planet. This data will include not only higiH'l:solutiol1 

salellile Imagery ofth,,; planet, digital tt'l.ap::;, and economic, soci;!l, and demographic infurmntion. 

, Tfwe llfC successful, it will have broad socic!ul :.lIld commercial benefits in areas suc,l! as', 

educution. dCclSio1H)~aking for a sustainahle future, land-usc planning, ligriculturc, nnd crisis. 	 . . 

mar'.agcmellt. The Digital Earth project COUld allow us to respond to mltltlllaOC Of natumi . . " 


disasters - or t,O CIll!al?oralt.: on Ihe long,tcrm ellvironmcntal challenges \-~c facc_ 
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A Digital Earth could provide a mcchanism for users 10 navigatc and search for geosp31ial 

infommtion - and for producers 10 publish it. The Digital Earth would be composed of hath thc 

"user interface" ~ u hrowsahlc. 3-D version oCthc planet available a1 variolls levels ofresolulion. 

a mpkHy growing universe oflletworkcd gcospatial informutioll, and the mechanisms for 

integrating and displaying illfonnation from multiplc sources. 

A comparison with the Worl~ Wide Web is constmctivc. [111 fact, it might build on 

sevcral key Web mId Intcmct standards.] Like thc Weh, the Oigita1 Earth would organically 

evolve over time. as technology improves and the infomwtion available expands. Rather lhan 

being maintained hy a single organization, it would be comlwscd ofhoth publicly available 

infonnalioll and .:ommcrclal products and services from thousands of different organizations, 

. Just as imcropcrnoility was key for {he Weh, the ability to discover and disp!ay daw contained in 

dim.:rent formals would he esscl'.tial. 

I believe th~lt tile way to spark the Development Of:l Digital Earth is to sponsor u testbed, 

'; with participntion from government. industry, and academia. This testbed would focus on 3 few 

applic~rdons, sitch ilS edUC<llion and tbe environment, as well as the lough technicnl iSSUQS 

associated will! intcroperahility, and policy issues such as privacy. 1\s pro!otYPl!S h~ca!llt: 

availahle, it \vt~ultl'also be possible to interact with the DIgital Earth in multiple places around 
, . . . 

the country with ucccss to high-speed networks: and get a more .limited level. of access over the 

IntcrtlCt. 
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Clearly, the Digital Earth will not happen ovcr night. 

• 	 In the first singe, we sbould focus on integrating the data lrom multiple sources that we 

already have. We should also con:1Cct our leading children's museums and science 

museums to high-speed nclworks such as the Next Generation Internel so (hat children 

can explore our planet. University researchers would be encouraged to p~ml1er with loca! 

schools and museums to enrich the Digital Earth project -- possibly by concentrating on 

local g(.'Qspatial infomultioll, 

• 	 Next, we should endeavor to develop a digItal map oftllc \vorld at I metcr rcsolulion. 

• 	 In the long nm, we should seek to pat the nill range 01 d~ILl abollt our planet and our 


history al our fL1lgert:ps. 


In ihe mOlllhs ahead, [ intend to challcnge (,:xperts in govcmmeni, induslry, ac;ademia, anti 

non-proflt organizations 10 help develop a strategy lor realizing \ilts vision. Working together, 

we can solve many of thc most pressing I)foblems fneing our soci(:~y, inspire our children to learn 

more about the world around them, :'llld accelcratc the growth of a multi-hillion dollar industry. 

To cornment. or to stay informed about the prog~css we're making. you can check oUi our wcb· .. 	 ..,, . 

. site, at hllp:/lwww whitchouse.gov/carthl 
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Gore, in MIT speech, announces new 
satellite to broadcast images of Earth on 
Internet, TV 

By Tercncc HUllt, Associated Pn:ss, 03113198 

W ASHINGTON. Under 
instructions front Vice 

President Al Gore, NASA is 
scrambling to put a satcilite in 
space that for the first time would 
broadcast live. video pictures of the 
Elirth 24 hours~! day OIl the Intenic1 
and television oullets. 

The project is expected to cos! 
between $20 million and S50 
million. Gore sees it 3S an 
invaluable resourcc for scicntific, 
cduc3tional alld weather research. 

It would show hurricanes and other threatening weather pultcms, forest 
fires, cloud formations and other phenomena in real time, officials said 
Thursday. 

The vice president announced thc program this morning a1 a technology 
conference :It the Massachusetts Institute of Technology in Cambridge, 
tvtas::;. 

"As w:.; connect all OLlr classrooms to the Interne!. we have the 
opportunity to hril~g new education and potential-sciclltific projects as 
well as global weatherohscrvatiolls to miUionsof American dassrooms 
arid living rooms via television and computer," Gorc:said in art" 
hour-long speech before all.audiencc ofacademics. industry leaders and 
politicians. 

The program would advance Gore's reputation as a compUlcr buff alid 
envirO:1IHCIlt.:!list as the 2000 presidential raCe nears. Gore hopes to 
have the s:-tteltitc in sp:I.CC within lwo years, 
". '. . 
From;) s(ationary ori,>it 1· million mi'tcs away in spricc, the satelhte's 
high-definitioll,' color cml1cr& wou1d.providc:thc first-evcccontlliuoUS 
.pictures of a ?unlit l~art!l ag..insl t!lC black:Qc~l:(ofspace...' :." . . . . . 

VP AI Gore speaks to a group of VIPs at 
the Nationallnnovatioll Summit at 
Mil's Tang Cen!ct abolJ.{ how the 
government will help industry. (Globe 
Staff Photo i TDm Landers) 
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piC1Ur<:S of a slIflli: E;1I1h against the hlackncsc: I,e SP;ltt'. 

"T1I;;; i:,; the \'k~ pr0Sidcrl(';; hruinchild and he's \'\;1)' !.:xcitcd ~\bout iI,"
~!..',:::gl_ap_hL:;: \_·.:!~_i'_l') , 1G' "I' fi,---- . $;llf ore 5 COl1lHlUmcallOns { Irector, 1.,.'1wrcncc Haas, intcrviewcd mm 
~ "",1 San Jose, Calif, on a trip with the vice president 

"lIe's extremely enthused about the educational and cllvironmcma! 
value of this wonderful initiative," Haas said. "He envisions that within 
a couple ofyears, every child in America may be able to view a live 
image of tile Earth by turning on their television set or hooking onto the 
Inlernct." 

Gore believes that the project "will have the same impact that the first 
im3ges of Earth that c-ame huck from Apollo 8 had in shaping peoples' 
undcrstandmg thDt we all shMe a VCly fragile Earth Dnd lhat we need to 
tare for it" 

The video pictures wou!d be put on the Internet and made available to 
television outlcts for broadcast. The satellitc's position would keep it 
constantly aimed at the hemisphere 0Fthe Earth that is in ful! sunlight 
against the blackness of space, 

Congress would h.wc to approve money Cor the project, officials said, 
and Gore was expected to open consultations with lawmakers. 

Therc arc no full~Earth images currently availahle, though existing 
satellites track regions of the world. 
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VICE PRlISIDIlNT GORE CflALLENGES NASA TO BUIl.D A NEW SATELl.ITE TO 
PROVIDE LIVE [MAGES OF IlARTJI FROM OUTER SPACE 

Wathingtull. DC-- Vic~ President Gore propov.d tod:ty that t':A$A scientill\~ MC enginr.t:rs 
de!cign, build and operate It satellite thal will rna.k.c availahlc a live image of earlh 24 tours a day on 
lb<': Intem(',r;. 

In a. speech at the Nationallnno'lation Summit at MlT, th.e Vice Pr~idem propollt'd that 
NASA laur ..ch Ii new micro satellite that will provide live images of the earth from spaee by the year 
2000. This s<lteHite wilt depict the motions ofchanging clouds. the advance of hurricanes. large
scale fires in oil fields Qf forests and other phenomena at the precis;: moment they oecur, 

"This new :;ateUite) <:ailed Triana, will allow l>t:opJe around tile globr to gal.e l.n our pli1.nz:t 
as it trnvcls ill its orbit around tile sun Jor the first tim~ in hlstvry}' Vice Pn:~ident COR', $aid. "V.lith 
the next millt'.nlliumjun around tht: c(J!"ner. dfve\oping thi" High Dd~nition TV quality imag!" of 
lht~ rull disk of d)e continuously lit Earth and mll.i:.u,g it avnilahle 24 !1oun il dilY on the Internr:: will 

......vakr:':ll n new gr:neratiufI to,ili~, t:t)vironmcr.t a....d cduc<tt~' malioo:.; or (;hikhcn :;1mund tht g:!lhe." 

This new space cm..i1 will be carried into low earth orbit where l small motor will place it in 
orbit 1 minion miles from earth at the L 1 point (short f()f the Lagrangiau libmtion point), the poinl 
between the earth a.1U ~un whole gt"a'Yitationai attrnctions are balanced. The satelhte will carry a 
small telescope s.nd cnm.i.1ra to provide these tle:W compelling irrutgcs, 

In (h~ history of !lprtCe explor:uion there a.re o:lly a few pht1t01jY.1phs d'tlw full earth lhn~ 
havt' resonated wlth the: pUblic. Chri"trnns 196B was an epiphany lor many Amrrka.:"ls, ""he1t 
they finlt ~aw toe image "Earth Ri~ing:." it is f.onsidered one of the funduwt'nlo.lly prcfol1nd 
imu,J.,"¢$ nfthi!> (.',entury. Another photograph I "The Blur: Marbk" .ahlt in 1972 duri::lg AI)(;i:o 
17, began ao ~t'a 'Of global al,V'nfcnc;,:;. 

"The."~ images of the earth moved thousand~ fir Ame-rk.rulS and cn("ouragt'd lh\"Jn to 

hl':c.ome f!.cLive .st.akeholdcr::i in our plwct's wdl-hclng," Vice P(esitient Gor<: j<.3.id.. "As we 

connect aU our classrooms to the Internet. we have the opportunity to bring new edU{:alion and 

.potential liCientific proj~1S. CiS wetlllS' global weather observations to millions (l f American 

classrooms IL'ld Hving rooms via td~vision iuid compute! ... ··-· 
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Gore Proposes Video Channel 

To Show Earth, All the Time 


lly K\TII.\RI\;L <.(. ~E!:l Yl; 
kOiorlll;atQef" the CJli!om:a Repuc.

XASHJNGTC.o;, MarCil 13 _ TIH: bean '!,I\(I lS tllairmllll of the Spa<,:e
w¢.1 h:t AI Gor!" one 1I>grl1 .1\ lAM.. alld AeTO~llU\l'S $UOC(Itnmluee.
Jill! h" S;I, boll u,mgh: m bt..:!: Le;'s 1'.1r. Ro!\rabacher u,d the pruje(i
semi ... ~a:'\!lll1e Into npac(: lila: W{)IJ Id nau YtrtvaUy no d;ance 111 C~reH,
be:lm hnck SIW-waslwu ImJges o! thi: hUt Il~ p~e(hcted til,.! pm-ate ,(lmp~_
"'~o,e £ar:h - ,::'me:hlOt F.'Ue IDa' nics ",ould fUlllJ\Ctl h. 

J~!jC !hM !.i)ellg!'ll Jl.!\(,~; Se(n or. 1hi; 
 he adeed (Wit !h~ Chmllt'l Adm\tllS, 
W~a:hCf CllllIlrteJ, wmethng (hal \rllUO-ll t..ad lIS rmilntle~ batkwar<l 
W1)uk! shuw ~ilrm $y.~ems.md IN. b)' pushmg a prOjl!ct like thIS, W!\Ict\ 
esl jlfe~ and ~IO\ld fOrmiltlCM in rfaf he $ald was Ii. duolous Hlentltlc Vlll_
(:me, a ~hannel devote::: 10 an £anl, ue. atVJ v>:'.wmg an MlerCI(;<!e:~tlor.an lh~ nme. 

program even as <lSlerol.;:!> hurtle 
... ;ller Ir_~; mor!l!ng. ;he \lIce f'r",!', toward £ar1~ 


jd~m jumped en the Inlernet, made 
 R1ch (;al~ U;(~IIHVe clreeto.r OJ 
lind hissome cakolJ11O~s ca;!ed Gopac, the Republican poliu<:al ac,

lnmd\ IU 1M Natltlflal Aero.:\alll!c:). tlon COntniltlte, brande:l Mr. Gore's 
and Space Admmh;lraIlO!!. NASA SCi. propo.!l3J '"r:du:ul:lus;' ad1,lll\g, "I 
~:n\!S(S s(a~ed :Jesig:mng Ihe SYstem. cnm;PI Imagme Ihar Congress wi:! 
And ltX!ay I;) a srmech at Ihe MM'i3_ approi>nalf) no mHliw: for a jffiwait~
CI;USC1!5 Inslhu:e "'! TethllOl(lty, Mr. l~at in essel);::;: a;bws people to s.t;n
Gore $h;lre(! tds dr~lIm, !t:mt of the TV SH 2M(! (hUlk abOut 

"Ai Socrates s;oid l,$OO YNIH ago, !lOti!!l1g," 
'SIan mu~ f;le lIboV'e!he tilrlh toUIC' N()!Ietla':leS$, lJamel S, G<:!ldll\, till: 
ttlp of !tle atmosphere ar.d b'!)!¢nC, NASA A.;!mh'HMramr, Siud lw wa~ 
/{)f Ol\!y thus w;H n* Ulidtrst~l:G Ole Ojltlm!$\lC that COl\8re~s would ap
¢>l(1h in w!\:<::h he lives: .. h~ $;lid ?ro~ trw momey, He ,ale :he spa;;e 

TI-e hi!b.u~hmllW\ \/,dl'n pinu:<!'s aaency '.ll001!! mee: wu!'\ e'Wlnln. 
";(J~ld show L.~r pq:-t;on af £ilni111l111 memlll and Sl:':lelHllic groop$ \0 
1$ a!w~yS dref.c!\ed In sunllg;;!, lrorr: ..~t:ape (bIt prograrr; lor maximum 
:M North Pole to the South. agal-'1~l IIrfpllC: far tIle Amenean poople." 
the black hackdKlP o! QUtet Space, Mr, OokUJ $llid 11$ value WG;)I1!
Thl' .\'1(e Premem ho~~ the Im ceme :n providing a ilmqut View nl 
ages, whldl ,,'.'oul!! be aV<llJOlbte by Earth. Weather Sllte!L!es S!'\:;w onl\/
2000 lX: H\~Vj$Jen and !h~ 1r.ler.e1" pan:;1 Earth, anli!fKl$e lUlill:>:S have 

would mCf<'ase earthJlngso' apF~rla ro l>e$(I((:hed together to :lllC\lo' "'tole. 

IIO~ ler the JTagllHy (}f the p!an~: a."Id regiol:s a.rKl tven thtn do :lOt s.'low 

Ir.e:t pillee in 1M uf\\venc, rhe ,o;!Uth and SOuth poles. he said 


Sklfptl'C$- $;lid u;e prOjU.I "(lIJIIl lJe. 
 ReSpondjng to SU/I.&et.:U,lIlt that the 

l1~ele;t and Seemed d(l$lgr.ed mair:!y prOject W;l.$ " ~()gg.e Hl tloos\ 

ta m'rea$~ ¥Vltf$' appfCtlmnr. fur I>!r, Gore'$ Pres:de1':t1a; 01t!, Mr, 

I\1r G"fe'~ Pres'denha: .:l'lpirJtlQ1S GOldin S3u::!: "TIl,s pr()gram I~ about 

- a son of III1..Gori', all-!hN,me trui. e<l:;eall()R AmerlCJI came if. Nn 21 m 

le:'fl bo",rd They "Iso said Ihen~ "'as math W'A Z;:Jen~e 5Cl'rn worklwlde. 

alff)o$\ no Chn~~e thllt (/w Repui)!J I'm Vltry wr>fi:Jem we're dmng llWc 

caij-{:on:roJ!ed Coogress "''001\; ;IV nght lIung .. 

prOV'i! :he no million 10 S5l) mllh)l\ 

~hl! the pHl)!.'l:t w(lu!d cos, 
 ,-------,
"Wh~n YOc'rc running fv vjf.~<:, More nation;;;) ntW$ ! 

."0)11 Ilt~d tv 3Uran a:tefl:!on \0 V;)(l,. 

scJ'." S;<ld k~preS<'Ilt.lJiv.. il.'na app<:ars on page A3~ 
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Scicncc Pancl Supports GOJ"C Satellitc Plan 

Related Article:
• roliti,c:;; Keep an Ea!:t~l- Vi~~~:_lE:g Satt:llilt! Eurthbound (.lune !. I Sl\ll)) 
• rile SoInr S stem: I:arth 
• ~;, cw or Inlles on the Weh: Seiellcl..' 

Forum 
• JOiIl II Dist!l1ssiol1 nIl Spa!.:..: E,xplnrntiu!1 

By WAIWEN E. LEARY 

W AS;-IINCTOl\!. tyh-ch X -- A satdlitc pr~jl'ct initially 
proposo;:ti b); Vicc- j)n:slocnt Al Gore and OjljJOS<"ti by 
Congressional Republicans appears 10 havc $ckutilk merit 

~o JIIsUy i:, a ]\;ulional A;,::tldcnlY of ~t;elices lask f;)!'el' $lIid today 

Tb.: project. whick would deploy a satellite 

cnlkd Triana in a hibh orbit io onseJ'vc the 

cntirt; Earth, could make conlriituliolls to Earth 

::Il:d soln:-- sCience at a rdatively rcnsollnhlc t,:ost 

said a pallel or experts assembled by the 

academy';;: National Research Council, 


In a report requested last summer by Congress, 

the eight-member panel said the scientific 

obic;.;tivcs ni'the $70 n:illion i11njl.:c[ "arc 

COtlSOnam with pul;>lishcd science slm!egies and 

priorities !t1\' collection tl[ climate (li!ta sets and 

ill'.: need for dc\';,:Ioptr:enl ~)r Ih;:W tccilllologies," 


1I1'u COWl' ktier 1.0 'the repon, the panel, wllllse chaimiun was Dr. 
J~lmcs J. Dudcrstadt of the University of Michigan, said. it did not 
havc thc tiine ~ind cxoerlise to conduct a full cosl~bcnelit 
,m:l1vsis,Bul il said: "The tusk l!roup found that the cost oCTrian:l I:> 
!lot ~)\lt of linc.f()f ,I relatively s~'l1a!1 'missioll that explores a 1)(:\\: .' 
E';I::'111 nhscrvll1t;, perspective and provides unique (!:Ita," 

Tbe Triuna projl,,;ct S.pf<lllg rrom a 19V1.: idea ur ;"·11'. (ion: .lu hu>,!.:. 
NAS(\ !ly ;\I~.il1ex"pensive spacecrai't that'wlluld make cOlitinuou:-: . 

. live' picIUl\:.s .o!:lllc hill. "sunlit Earth: from lip' out in space: som,c.lhi!lg 
thai cannot curr~!ltl\' ,bl,,; done. Mr. Gore- said s.uch'.vicws, constant!\, 

" ," • I 

'N,\SA 

Fo-:' l!1;)rc infonnat'ml 
\'i~i: TIH.' "lilar 
~)qNlI: Ellnh 

· .. " 
"" ,I 

I 



1l1;t.J~ il\~lll:thk it' the Wtliid {III lli\'~ 11l1~rl1\:1 :ll;d \)Illl.:k'visi,lli. \\\luld 
~nl.'()uragc I.::n\'in:lIll1lcnl~tl CUIlSC1()USnl..'% (lnd educational pl\\gl'a1ll~. 

After irllttal studies. Ihal resulted in adding instrumcnls In the 
saldli\~~ ,llld cxp;,llding Its scientific mission. NASA found $]0 
million 10 sl;lrt the prngmm. !JUl critics. inc:uding Rcpllb!i;;~l!l 
policicians and some scicll:isIS. imlllcdiatciy qucslioJ)l.:"d the \'alm: nf 
thc project ;:,otileii:llCS dcrisi\'l-dy called GOlL'cam or GOl"cs,n, 

In addi!ionlo c;:!";\in~lousl)' tllonitori:lg Ea::h in O:lc vlcw ::\ld Iht; 
mnmmt of cncrgy it gets from the sua alld reflects into spat;>;;. Trimm 
w{)uk! 11lso have instnnlleHts 10 measure ozone. clout! heigh! and Ihe 
amounts of a;,:rosoJs suspended in the aiL flom <I vantage point om: 
million miles away. 

La:::t May, the Republican-cOIl1ro!lcd HtHlSe <!ppwvcd ~! three-year 
NASA finanGitlg bi1l (hm diminatcd Triana';; fimmcmg. A 
Hl111SC-S(!oate conference committee laicr agreed to susp.::\(! 
spcm!ing and <lday tbe satdlite's launching :0 cnriy 200 I fWI:l 

December whlle the panel r~om the indcpendclH sdence acmlelllY 
studied it 

Dr. Neal Lane, the \Vhile House science adviser. today praised lhe 
academy's report in a statement saying it showed th,n Triana could 
produce wchnohlgicully sound resl~)ls a\ ;: rc,:so~1Hbie cnst. 

"Triana is v/Orlhy or bipnrtlS:ln Congres...'iional support and should 
nmlx: kepI c:l;II'.huund." Dr. Lalit.' said. ']nstc::uL 11 s:1011!d fly a:; 
i>cb.:dulcd l:cxt Y~·!H.·' 

t\ sluffmcmncr wilh tht; I-louse SCl~nc.: Cmnmiul.'e. which volt:d 
last year a!ong P,lIlY !incs nul [0 linane;.: lilt: pmgnllll, :>aid 
C"ngn.:ssiOlm! nppnm:nl:i would h.ave 10 sludy tht: n;;:w n:por\ hdor-: 
l'olnmcnting. 

"Then: are still quel:it!on~ as in whether this:5 thl' he:;: tlSC l1f sP<!Cl' 
tc:;curch dollars. :nlnjc~:brl\' whe:1 th0fC lire o:!il:r \\'onhv art'as of 
re!;;;m'..:h :hat arc ;lPt being ~dcllll.:Hcly funded," said :11.: 3t,dT 
Ji1!;:mhcr, who sjwk.; 011 (;ondi!iol1 OfH!lOtlymity. 



••• 
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:.!5 w ;}O satellitc~ In medium
E;tnh orbit, and perhaps thrt:e 
more ill higher geostationary or· 
bit, \» scheduled to receive for· , 
mal approval by ESA #tid the ex
\~f:utJn, commission of the Euro
p':J.n Union ill nee-ember. It is 
~l;ited to he fully operational ill 
200S. 

The J:;'OSts QLbuilding and de
ploytng the ·system 'will not·bl! 
k/l<H':n until F't'bruary 2001, 
when the industrial. consortia 
flOW destgning it are scheduled 
to pre:'lent a detaJled COSt pro
posaL Rut ESA lind thE, Euro
p.:an Commission have estjmat

"The gnvHrnmenL<; realLr;e that 
lhotrC' is a public-service &.!spec! 
to this that has no revenue 
stream," this official said. "And 
the portion of the service that 
will generate revenues will not ' 
do so 1n any subst..mtlal way be· 
fore, say, 2010. At that point, 
when the reVenue picture is 
clearer, 'we'can invest. ~ 

~1astrnc'ci said j.:urope's cur· 
tent system designed to bonst 
the reliability and accuracy of 
U.S, Global PositiOning System 
(GPS) satellite' naVigation sig
nals should provide an ~,jlrly 
confirm::ttion that Gal1!en can 

9'J.Ct: t!~ ;..;oro ~y MI' 

g;~nerati\ enough saJes to offset 
its operating am! maintenance 
costs. 

The GPS augmentation systJ~m, 
,ealled European Gt~()stationary 
~a"igation Overlay Service, is 
expe(",t.ell to enter service in 
200;1 Ilsing comlnunkatlonc; 

sntelHtcs equipPf'd with a small 
na\igation package to verify 
GPS accuracs through a net
work Df ground fac1Hties. Euto~ 
pean governments, led by ESA, 
have invested 19{) miUion euros 
in this spr;.;cv. 

F:SA and the romllli~sion hav;) 

agreed to Inn!s! a. combined S.o 
mllllan euros m the. current 
Gameo study phase, which cn(i$ 
early in 2001. They have also 
agrE;ed to inv('sl a eornbinNI \ 
binion curos tn thn g)'Ntein Qnee 
the bask d..:sigil ·parameters ami 

See GALttEO; Page:, 20 

Satellite Delays Push Triana Launch to 2002 

NASA Blames Stand Down Ordered by Congress 

B:: nRlA:-; EEI{GER 
~~ar{' iHr"'S StJtl W"t('f 

W:\~IJLW;T()N .- ;-';;ASA will 
likely huYe to wait until at tea.'ll 
~()02 10 launch ils Triana satel
lire, J. pet project of U.S. Viv<? 
Presidcnt Al Gore. 

::;pac(! shutt!e program man
ar-eN removed Triana fronl its 
mission manifest after the U.s, 
'>!I<tce agency·s Banh science of
fidal$ reported that the Mtellite 
would not be finished In lime 

. for a scheduled tallnch of the 
:-;ht:ule Coillmb:il in June 2"001. 

--'~ASA officials attribute theI tlelay in the Triana pwgran\ to a 
'I fh'e-!Homh stand down ordered 
, hy the U.s. Congress in October 

10 gwe the ~atiof\a1 Academy of 
~dences time to review the sci
entific meriL'l of the $75 milHon

\I-Plus Ean;h-obsen.ing satellite. 
The Academy concluded in 

.\!arch that Triana will produee 
"relevant and \lsef\li~ scientific 
datil, but n~comnH~nded NASA 
:-;jh,nd morn lime testing the 

, satellite prior to launch. 
The fin·-month stand down 

f"nmhined with the time it wlll 
fOlk., !O implement the Acade

my·s recommenilaciollS han> put 
Triana about 10 months behind 
~f:hf'dllle, said D;axid ~teitz, a 
spokesman for :"'ASA's Earth sd
('nce programs" Work on Tri#tla 
~h()uld wrap up by tl1e end of 
October 2001, he said. 

Steit.. said NASA ill< anueipat· 
illg the cost of rhe Triana mis
sion to gr<)w, but could not say 
by how much. 

-We do expect the 5t.and down 
ami incorpOl'ation of the Acade
my recommendations to in· 
crease {the] cost of the mis~ion. 
That (~ost increase is bemg 
worked by our budget poop!e as 
we speak. J can't giv(' :)IOIlIl firm 
number as of this datc,~ Steitz 
~id April 17, 

The Triana mission has been 
under fire from Congr~ssional 

Repllblican.", since Gore flrst 
proposed in 1998 placing a 
NASA-funded satellite 1.5 roll· 
lion kilomelers In space to s<md 
back nearly continuous televi· 
sinn-quality video of Earth's sur
f;;en. Alfhough criticized for it'li 
p;;Tecivl;'d lack of scientific mer
it and White Hous!~ origins, the 
Triana 'program has survived 

,;everal attcmpL'1 in Congrc~~ to 
eliminate its funding. 

La.'lit October, memhers .of Con
gress hostile 1.0 the program nn
a(~ted legislation requiring NASA 
to $top work on Triana until the 
Naliona! Academy of Sciences 
completed a rcvie ..... of the scien
tific merits of the ptogram, 

Work on Triana resumed In 

~tarch after the Academy report
ed to Congress that l\ASA had 
crafted II cwdillJc sdelltCt' pro· 
gram aro\l{'ld Gore's vision. 

Triana was slaled to fiy on Go· 
lumbia's next mission, a n2· 
s(!arch flight dubhed srS--107. 

But Steitz said Triana wm no< 
be retldy in time to make Coltlln
bta's June 2001laurtch date, 

A mkrogravity science pay
load called Freest:l! has been 

. p1cked to fly next summer in
stead, sharing Columbia's cargo 
bay ¥lith a SpaceHab Double He
search Module. 

By glvirtg \IP iL'l SpOl on STS· 
107, Trilm;'l may have to wait un· 
til 2002 fer a shuttle ride, said 
Jame~ Hartsfield, <I spokesman 
for NASA's' Johnson Space Cen. 
ter, Houston, which nUin<lReS the 

agency·s space shuttle program. 
With ~'A.SA';; other three.shlll· 

tl~ orbiters tkd up WIth intcm!l' 
tional space stalton ass~mbly. 
the 3g""ncy intends to rely on the 
heavier Columbia orbiwr for re· 
search flights. satellite st,n.·icing 
missions and the occasional,dt:'
ployment of payloads 'such as' 
Triana. 

Co!urubm.'s next flight a[[er 
STS-lO"/ is a Hullble Space Tele-

Corrections 

scope serviclng mission ('urretll, 
Iy "later! for ;\o\'I.,'mber 2001. 
llarL<;ri-eJd SOlid,. 

The first opponwnity to·laund\ 
Trutn<l i~ it\ April.2002, wh':!1 

. Columbia 1', S!alt'ct (or· anOthN 
r«search flight, he said; .~ 

, Steitz sairl ~AS.\ has no plan,; 
to lal1nc}1 Trilma on an extWnd 
able rocket becausc the proj(tam 
15 no, blld::>;etc(! lor such an .,\. , 
p-erl!>e. . ._.1 

•..~ 
The article 'US, Russitlll Qfflclnis .\teet About Latest Proton 

Ma!functjon~ IJuly 17, page 61 ShOlll,j have sa1l1 that two ProtOo 
launch Ychide failures deL"\yed the launch of Ihe'7.ve7.da'S(OnlcP 
module for the international space ~ta:ion 

• * * 
Th\~ brief ~F.uropeSt.ar Fills Slot With Rented Satdhte". !July I 

10, page 21 should have said that Etlrop(!Sw rented an orbitinS 
satemte and moved it to EuwpeStat's >15 degree east longitude 
positioH, I 

Th<1 Spao' Log article "Emergertt \lodif~'ing PartAmSat C6rp: 
SoftwMe" jJllly 2·., INIge 20} should h;'!.\'e irlentlfH:o Chuck Dj·" 
Vore as BOlergenl's \i~ president of communic;lnons. 

http:F.uropeSt.ar


- -

11-14 
".. ' ,.'" 

Consider the merits 
Gongress shouldfund Triana satellite project 

.' 

hen Congress. recon' 
venes after Labor Day, 
the 'House-Senate confer
ence committee that wiD 
refine a $4l billion spend· 

ing measure should be ab1e to find 335 
million to i;ontinue funding for the im· 
pQrtant Triana salellite project 

'This scientifically promising endeav
or, being developed by UCSD's Scripps.. , 
It.·~titution 01 Oceanography, would 
rnoni~or the Earth's climate from deep 
SP4ce; 
",From its strategic vantage paint be

tween the Earth and the su.n. Triana 
wo'~'d measure the effects of global 
wa.rrping. It w!;luld also help ascertain 
'With ""'an unprecedented degree of accu

. ra.cY',how much of the sun's energy is 
reaeded from Earth and how much is 
being absorbed Woug!tout the planet 

51' l"lYS FrnntiscoValero, cbiel sden· . 
tist.on "the Triana 'p!'oject, who is under

standably alarmed by the efforts of 
some on Capitol Hill to pull the plug on 
this operation, Critics claim the ,money 
would be better spent on other scientif
ic programs. . 

Never mind that Triana is within 16 
months of being fully operational. Or 
that scrapping it at this cri.tica!junctW'e 
would amollllt to flushing S40 million 
down the porcelain fixture. with noth
ing to show for the e:torts to design, 
build and equip the sophisticated 
spacecraft. 

NASA Adminislrator Daniel Goldln 
has urged President Clinton to veto the 
entire appropriations biU unless it in· 
dudes f..ill funding for Triana It won't 
come to that if Republican 'and Demo
cratic conferees simply consider the 
projec(s,many scientific merits. Ii theY 
do. we are confident they will find the' 
$35 rru1lion needed to ensure Trianas 

, com~letion. 
I 

. " '.. , .' . 
.," . 
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Investing in Triana only helps Earth 

Iiy A... 1"HOMAa JUUJfG 

B ETlillSDA,Md.-Hn'n, 
~dclO$\lly "'ith th!::sp.(e 
prognm uminlon diIUm('

,fw 1916 Vihncminioo tt)l\hn,;( 
IH.1i$rurbin~ to ml: ,hJtCongrtSs i! 
;-on.&iMrj ng mU5'll1'1': ~;ttH'O~n I of 
:\ASA'11m~n:.tusp.ee;and lci~.,Ct 
;ltojte«., 

\ml:rk'l'Ir h~ lupported Spll'f: 
~rch b.eeal.l.K tlflts e",jl ing 

'Iore~ti~l coimprt)l.'f' GlUr 
,ndtrttuu1ingoJE..ar th and ro ; mp.re 
.he ini:~Sofyoung pto~e.,Withou t 

; ht$tlppon oft-:A.SAProlecu, wt 
;'"m)l u.p intu the ugnir,unt 
)ellen'" oflllllee rcSCOln:h, which lr\,l 
:tidc:al m ~p*(1d'H'\S (lur knowIcdgt. 
~·s ohter't'1l{ ion! oft"" &rr h lJ'e 

he lmis for l wmld\Vide dran IX) 

tuel}' int,;n!:(ion~ =mt>nctht Otl!':tM. 
,.mOSphI'.lR.ndund. The Tritllu 
nimol'\, I. ~rirt(tlly:sou.,d project, 
I included in the propo~d NASA 
~cuts,Thati~a.shamt.. 

TrittuwoulJ tl¥tu!. full,. 
Orttif\U(lW viewqfthe unh t h,t 
~kl cnhlnaoufundeuunding or 
linmt: sY"'"ms Ina the iftTpllC'i'!{ion$ 
(,our udittiM on ~nhcr pnler;tS.
rilfll wuhJ provide, ..... indow¢lil 
nnkind', futul"t, htlp! ng US I.e.rn 
lortJ.~tdiRUitc :ry~tm1S .end how 
he)'dml~Q1.'« fimo.:. 
"Tlv:Triwmisstofl,l:ed by 
!$~rcl!m ~nh~ Sl:tipps Ir.nit \l Ie of 
Or-onognphy'at Ul(: t!.niwl"$j t)' of 

W"iI01:SUlQ~'fIfi:NhI: 
I<lJruvt wri.ln<l~t~ttndingo(th~ 
nth'S t'lIdiit.i()O h.lance, the 
·imar1.dri,'ttofoo( dimm: iy;{~m, 
Additiun.l ~sk~ ...cuM 
,ve~l;e::tewng"'l in theoUtm: hytr 

,td :ttmmphcliccirCUbtlon 2M ' 

\ill ir,d,s, Tn,n"'s remote sensIng aho 
\It1'l\Ild Ill/!,Uun:: l'tgem ion htalth. :md 
~. ulttTtiolct n.d.i;nmn b~ 
roarwmdundprcvtde.linidy , 
:tru.lysis ofsobr attillitydutC2r:1 
disrupt tcJtcom\llunia:!ion:;. 

. '!'.AS.4fsGoddtrdSp.x:eflisf\t 
, (.(ntcr......hen: Jse:r\u ,n din:c,m-, rt. 
,tl\hmciT'.g t~s;::il!ntj(IC:\'du~ oftM 
Triana mii~;tm by pl4}'ing ~ J.:e)·rclt;n 
~p;u;:e(:r;lf( ~lopment. 

F.vm lU 1I'Il\b:t: prunt I millie", 
mi;.-:s from E.1nh, toeare<lwhn~ t~ 

gnxintiQnd polis Olt hesur. 3M 
£~rth 1I~'Q'Ul,Trian. would turn hs 
.n'~ :ind i!,nrulntnt;; to¥it\!;' 
(JUT ..wld.And ...hna \'i(wicVrotUtl 
Ix, Brpn:widins: neirt~.)-dmeview$ 
ofttl< sunlit En tho Trilfl.ll "'QUId 
gal her (undlmen.ui scimtiH-: d:lt!) 
imp~:s.sibk to obu,it; Iny IJther"'y, ' 
thU5 <:nlul\ting the: (ieitt of t duc,,!iol'l 
by ~timuhtiA;,:lSctUl"cf ,We lrd 
enCOOratlngul~ery, . ' 

A.i Studcnci :it udy .... ~lt h..:r liM 
d.nUot¢, Tri,i;o lIIoij:ld bo: (~<1ill!; . 

cor,tinuov.sly upd.ted pIetU~~; nto 
cliun'.!'O!Tls, illunnting how the,e 
pl~ut~lOFingllroW'!d",s. 
As Rudtrtu btn Ilbaut ,eognphy 
.ndsotltlstimces. Trial'll 'II'Ould ~ 
th.t~ ""Itn t1\ ;:ver-d\.'\npns vitw or 
ourdyl'utf\/t. "'Ori", pmoAdirtgoot j~ 
ibticd'rsplays ofcontinents .n~ 
politktibmdenhutdsu (he VI~USJ 
e;u:itl'l:l"Mnt needed (0 m,inuin 
stud~nt inft:rei{, 

MttMntc.s.tomputtr JdrnC!!. 
~rh;p, e\tn uteb.ue-. "'ouM bt 
InOl)tnc¢d::nd Iltlped by thtpowe( ( 
thewholtE4rthimagt, Whiie . 
beJpiflR' scitncim \)f!t'~vtl tl\,o. 
mysttrieso(rb< urdfs c!lrn1rC 
,ystern, Tri1nl ~I~ pity" kty :'Ole; 
;b1j'l"8 1M: ne'.l:t ~en1lan of 
SCiqllius, tht'()l.jgtt impirins \'Oya~ 
ofdi~(Wefv in lhe th~sTQl1'In. 

We h,ye"onlyone E3flh, (.Ine phIl< 
to caU hon\!!. IfJ"'tning in rroj«u: 
ruch u1hua, which ht!ll'Ulio.:mr 
\UiOersuod O'.lr pl;aneur.d wrsth,'e~ j 
uideal fortile delleb;ptnmtoftht! 
b..:m,nNlt'e. 

NASAI1lUSl' hllo't blp:mlSl)n 
st.pp1)T! in CongrtHtn move forw:lrt 
withTri1l.nuMorhex';mpon.1nt 
mLtl.icrl$. As ~ (XInSidJUs th~ 
NASA IpP"lFiniDns rhiJ !Nmm.:r, 
the f"I:nuining luads (or'fri,fl' dwui 
he,..ie...td uantn\<tStmen~lns!)ul'\d 
sci~ -.n'iJour rutll Ft. 

'. ~l'IdoQing.nl\l.Jblt ~e.rcl! will 
onlycioKctitiClIi windows-of. 
discoVcry-' portals: to itWW!t futU.'l 

W;:l<U ..~nrfOI the~ntJ'Wtio.I1,$tt) 
come. 

"A., Thorr~Yowtgi.lrheftJrm.:t 
prt!~idert,mndch(~DPt'I'YJringc{fie,. 

. a!M#rlinU.-ri4rUl Corp, jfl~tI:r~~ 
. Md. ' . 

, , 
, ' .. ,.' .' 

'.. ,', 

http:undlmen.ui
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ANGELES DA U,Y NEWSto:; 
Aug 31. 1999 

, 
:;:; ~pace missions vital to understanding.home planet
;9'::'·sx A. Thomas Young " . the implic.li1:m; of, ~obr ~<!}atjox; (II) \:qua~. Tti.:wii would, Ml) iu.ldncope.s lol!ienliltt .ttuous,b jflSpit,ng ~QYllgt'S cr' 

. ' . ' weather paUems, Toana <:ouId proYlde II uti to!\ruUlCIl\S tu 'V{ew Ol.lf wOlld. AJ\d OIJ(OIl(T), Ul'ih~ douroom. 


, :1 ' , BliTHESDA. Md, wi.ndow DO trlllDxilld'$ fUhHe. hctpiDc us ",bot a view it would. be. By proyidin&. We h~"c~y (jDt &tth. {)(Ie plantlln 

q it HAV1NG worked dOKly with lhe tc~ more about djmale Ilyslerfll and nt8.( reat.tifllc vie~ cf 1I1e sunlit Earth, tall home. hi'ol¢$lwK in pwja:lS such 2S 

" ;: spac<: prosr'lItl as mission diroc- bow tbeychansc ovet.Hnu:. Triaoa would galht'f rundam~nta15eien· TriaJl~. w'tlitb-ht:lp us \:let!;:! ullum!!!l;O
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Outlook 

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

riAVrNG 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 Nalional Aeronautics and 

Space Administration's impor"..ant space and science projects. 


Americltns have supported space research because of its exciting 

potential to improve our understanding of Earth and to inspire the m:nds 

of yOIl.."1g people, Without the support of NASA projects, we caJt.'1:lt tap 

into the significant benefits of space research, which are critical to 

expanding our knowledge. NASA's observations of the Earth arc the 

basis for a worldwide effort to study interactions among the oceans, 

a'.mosphc~c and land. The Triantl mission, a scientifically sound p;oject, 

is incbdcd in the proposed NASA budget cuts. That is a shame, 


Triana '.,.,ould give us a full. continuous view of the Earth that would 

eI"-.hancc our understanding of dimate systems and the implications of 

solar radiation on weather patterns. Triana could provide a wbrlow on 

mankind's fUNre, helping us learn more about climate systems ond how 

they change Qver time, 


Th:: Tritma mission, led by researchers at the Scripps Institute of 
Oceanograph.y al the University of California at San Diego. would 
improve our u~derstar:.ding,ofthe Earth's radiation balance, the primary 
driver of QUI' climate system, 

.' ,AdditionaJ basic research y':oul~ investigate changes Ui the ozone layer' 
and atmospheric circulation and winds. Triima 's remOte sensing' also 
wuuld measure vegetation health ar.d coverage. uitrnvioie~ radiation 
ievels, soJar winds and provide timely. analysis of solar activity that can 
di$'ruPl telecommuniCations on Earth" 

~ASA 's Goddard Spate F!ight O:ntcr, where I served as directnr, is 
, " enhancing the" scien'rific viduc of the Triana mission by playing a key role 

, , ' 

. '-, '.,
I 
i ,. 

.. , . 

I 
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in spacecraft development and mission operations. 

From its var:.tage point: million miles from Earth, located where the 
gruviullional pulls of the sun and Eartb are equal, T:iana would tum its 
telescopt:s. a.'1d ins~ents to view our world. And what 11 view it would 
be. By providing near rcal-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 srudents study weather and climate. Triana would be feeding: 
continuously updated pictures iniO daSSIOOr.lS, illustrating how these 
prOCCSSCi are developing around t:.S. As students learn about geography 
and 50ci,1I1 scien::es, 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 10 main:.ain student 
in~erest. 

Math¢matics, computer science, perhaps even art classes would be 
influenc("~ and helped by the power of the whole Earth image. While 
helping scientists unravel the rr.ystenes of t..1e Earth's climate system. 
Triana would playa key role in shaping the nex'. generation of sclentists. 
through inspiring voyages of discovery in the classroom. 

We have only one Earth, one pl&1et to call home. 1nvesting L"1 projecls 
such as Tnana • which help us better understand our planet and 
ourselves, is critical for the development of the human race, 

::-':ASA must have bipartisan support in Congress to move forv~!ard with 
Triana a..'1d other important missions. As Congress considers the NASA 
appropriations, the remaining funds for Triarm should be viewed as an 
in.... estment if} sound science w and our future. 

Abandoning valuable research wi!! only dos.e critical windows of 
dis<,:overy . portals to a better future we all want for the gcm::r:ltions toO 

come. 

.', .' - .. '

,'. ' 
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Admiral Owens Op-ed 

SatellitelB usiness 

8/23199 

The looming Congressional cuts to NASA's overall budget severely threaten 

several eanh science projects aimed at gaining a deeper understanding of 

our environment. The Triana satellite mission is one key program at risk. 

With new solar and climate data, Triana will help protect international 

investments in telecommunications satellite systems_ 

Triana is a critical opponunity that should not be missed. As we enter 
the next millennium, international business and commerce is becoming 
increasingly dependent on satellite networks to link global communications 
systems. Companies such as Teledesic are investing in this fumre 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 lnternet-in-the-Sky satellite communications network. Using a 
constellation of low-Eanh-orbit satellites, Teledesic and its international 
partners are creating the world's first network to provide affordable, worldwide, 
"fiber-like" access to telecommunications 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 panicular kind of 
"weather" - sudden solar storms III which the sun sprays out panicles that can 
cause power surges and short-circuit a sateUite's electronics. ' 

The Defense Depanment has estimated that space weather disruptions to 
government satellites cost taxpayers about $\00 million a year, and in 1991, 
during one particularly bad period, government satellites suffered more than 300 
solar disruptions. With appropriate warnings of solar events. satellites can be 
powered down, and other steps could have been taken to minimize the damage 
from power surges induced by space weather. 

In 1997, NASA launched ACE, a research satellite'positioned at tho "L-j" point 
between the sun and Eanh.lt has been a major success,.aJlowing.NOAA, the 
government agency responsible for space weather forecasting, to provide reliable 

. alerts and witmings one hour in advance of approaching large solar storms. ACE, ' 
however, is a one-time research vehicle and lS currently entering into the last, 
year of its' or~ginal design lifetime. 

With ,ts sun-viewing instrument to measure tile solar wind (Faraday. cup) and ,j 
magnetometer; Tri.ana has the two key instruments needed by NOAA to .contiriuc 

. the .,;vanced warning service. The launch ofTriana ;sprojected to occur just· 
. , .' ' ,.' . .. . ' , ' 

" .', 



after the end of the design life of ACE and several years before any other system 
can be launched, thus Triana represents the only near-term follow-on to ACE. 

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

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

I urge Congress to recognize the opportunity offered by Triana and to provide 
funds to launch the mission, Not only will Triana help prOlect investments in 
satellite communications; it will alsolead to important advancements in our 
understanding of Eanh's climate system. 

### ### 

Admiral Willi,un A. Owens is the Co-Chief Executive Officer and Vice Chairman 
Teledesic LLC, 
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Interview with Kathy Sawyer 
West Wing Onicc 
12:55 - 1: 15 pm, Monday March 9th, 1998 

'\1ceting rctluestcd by You 

Hriefing prepared by .Jim Kohlcnbcrgcr 


EVENT 
Tbis is an cmr.argoeJ onc-on-one in1ervicw with Kathy Sawyer of the Washington POSl 

regarding your announcement later in the week about It new effort to give the world its first live 
view of the earth from space. There wil! be a short briefing in your office prior to the Interview. 
Below arc a few extra details about the actual spacecraft, the pIcture on your wall, how images of 
the earth have affected us in the past, and the conference where you will announce it, 

The Sp~icectJlft 
NASA will launch a new Illlcrosatciliw that will. by the year 2000, provide live images Qf 
the earth from space. This new space craft will be carried into low earth orbit where a 
small motor will place it in orbit 1 million miles from earth at the 1..,1 point (short for the 
LagraLgian lihration point), the point bctWL'CU the curth and sun where gravitational 
attractions ,are balanced. The satellite wiJl carry a smalllciescope and camera to provide 
new images. Although you shouldn't give Kathy a eost figure and NASA is still working 
10 hring costs down even mot'e, the initiative should cost less than $30 milliun. 

The Image of Eilrth -~ The image will be ava!1ahlc to anyone anywhere over the 
ir.ternd 24 hours a day LInd \ .... ill be nmdc available 10 television broadcasters. Ii 
will show that portion o(thc earth that I;:; Iii by lhe sun al thm moment in time. 
The resolution of the image will be ofHDTV quality and roughly on par with {hi: 

image in your ofl1cc, The data will be received and processed at three university 
operated ground slat ions. The pictures will h", distributed to the world via m: 
I:llcmd web ;;;itc. designed and maintained by students, 

Other' Scientific Ohje('tivc~ fo.- the CraK~~ '111C spacccmfl will have other 
scil:t1tilk ohjectives as w¢lJ. For instance it could be used for global \veathl!r 
monitoring. 

The Image 1111 your \V.I:II 
'nlC Picture on y'our wall is an imr:ortan~ example of how an image ofcarth can change 
the way we vic\vo·ursclv(.>-$. That picture shows the I~rth as seen from-the ApollD 17 
crew'en route to the nwon on J)'cccmber 7, 1972 of! our last expedition to the moon. The 

. srace.<hip "';"as aligned with the earth and the Sllii providing'the astronauts wi1h a view of 
the rull,hemisph~rc fr'om Il distallcc~of about 40,000 kl:n rrom earth. Because the rllissioil 
lOok place during our northcm hemisphere \villtcr, tbe southern hemisphere <md 
Anl,~rdica an: ill full sllIlligllt 
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lmn..ct of Earth hnllgcs 
More important than a single photo is Ihe reaction that images gcncmtc on earth. The 
timing of the Apollo 17 photogmph, for instance, coincided with a public concern over 
industria! pnllution. calIs for protection ofclldangcn:d species and neW laws (0 protect 
natural habitats. The first Earth Day was organized in 1970, soon after the lirsl picture of 
Eanh flom a !uuardistance was taken by Fnmk Bonnan aboard Apollo 8 in ! 968, and the 
Apollo II crew took an image ofAfrica and Europe (although it waSH'1 a full disk.) Soon 
the term "Blue MarbJc" was 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 for the first time. 
h allowed us to renect on who we were. The changing of centuries provides an 
opportune point in time to reflect upon who We arc. 

Archibald MacLchlh summed it all up in a poem he '..vrotc just after manls first journey 
to the moon -- "Apollo W' 

"To see the Earth as if truly is, small and blue and beautiful in rltm clernal 
silence where iljloats. is to see ourselves (IS riders Oft (he Earth (ogether. brOflwrs 
on that hrfglu loveliness in the eternal cold ~~ brothers who know now that Ihey 
arc tfuly hrothers," 

Rusty Schwci(~kart, an Apollo 9 astronaul, dcscr:lx:d l!Jc !'t,:ding oflooking hOllicwnrd 
while orhiting the moon: 

"You realite that on that small spot, thtJIlillle blue and while Ihi~lg.i'" cver)'tbblg 
that m(mf.n,\ fa you. All ofhis1my flfui music, and 1}(J{HlT and art alUl war alld 
death and birlh and love, Icars.joy, games, all ofit is 011 that liule spot out there 
lila! you eUlf cover wilh ymw thumb.;' 

The N:ltion;lllnno\',It,i(lu ~!U1l1njt. You \vill be making this new 'I!lnOllnCellll..ml at the 
Nationalinnovuliull Summit of Friday at MIT. Tht: conference is. cosponsored by MIT 
and the Competitiveness Council and wilt focus on the importance of innovation and the 
challenges we Cace III unleashing its potential, NASA will have a high resolution movie 
Ihat we will give h1 reporters tlml demonstrates how the spaci..'Craft will v,Iork by showing 
liS launch <!nJ ascent to the L 1 point, the spacecraft as it unlblds, :lnd the earth as it will 
look from the L) poinL 

LOGISTICS (1\;, of this. writing, suhject to chailgc) 

• Jim K~hlenbd'gcr, Don Clips, and Larry Hans will brief you prior to the Interview. . 

• Kathy will be escorted inh' your office for lilc interview. 

ATl'ACI:IMENT$ 
• 

- ..-. 
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Missum Proposal 

Instrument 20 Kg 
14 cm .(6 inch) diameter telescope, with a 0.70field of view 
Three color camera, with 2K x 2K array (i.e. twice HDTV resolution), 8 bit color 
resolution , , 

" 

Spacecraft 90Kg 
Star tracker (2-3 arc sec stability over 5 sec period) 
,Xband, 30 em antenna, with 14Kbps data rate 
Hydrazine sysum for stationkeeping 
Star 27 Thiokol kick motor 
Startup battery, solar array 
On orbit power 111 W (peak power), operate at 00 

Ground Opera:tions 
3 ground stations (continuous coverage) 3· 5 meter antenna 
Routine post launch operations, telemetry gathering and housekeeping 

Commercial computer system for data processing and distribution 

Moon Solar l1 . Sun· 

I I ___ u 

},~:
/."1-"Jr, . 
I· 

384.400 krn 1.5 M krn 150 M km 

.. ~ .. 

'. 

" 



March 18. 1998 

MEMORANDUM FOR RON KLAIN 

PAT EWING 

FROM: 	 JIM KOHLENI.lERGER 

SUI.lJECT: BUILDING PUBLIC SIJPPORT FOR TRIANA 

Below afC some initial thoughts about what we can be doing to build broader suppon for 
the Vice President's Triana Satellite Initiative. The criticism lhut has come generally takes one of 
three themes: 1) the sdentific justi lication, 1) the COSt, or 3) the Vice Prc!>idcnl's ownership of 
the idea and the way he came up with the idea. We can move on these iss.ues rcspo.!ctivcly i1Y 1) 
bt.:iJdillg a stronger justification for the elTort, 2) looking for opportunities for lowering its costs, 
ilnd 3) n:aching mit to opinion leaders, and building better support v.,ithin Congress. the 
environmental, educational and sdemifk <.:ornmunities. 

OPINION LEAIlI::J{S 
There are several importaut opinion l!.:ad!.:fS that we need to involve-to help sell the effort. They 
include: 

./ 	 The Astronaut Corps ~~ Each Astronaut who bas been in space who bas his/her ,l\\"ll 

personal perceptions ubout wbat seeing the whole earth meant to them. 'I'll],,> is a group of 
Opi;1101) leaders \vho bclicYt: i:11bis worldview ~mJ who rcgelarly spc.ak across the 
country. We cun \\>ork with NASA to make this a part oftbei. message. 

,/ 	 ,J{lhn Glenn As tr.c !no:,t ramou~ of the ASlronaut Corps and fhe fi!"St American to scc _w 

:I:c Ear:h from 3Pd.(;C. John Glen!'. cot.:1d be <.\ !lelpfui ally and spok..:spcrson, The Vice 
Pn:sident I.:ouhl call OknI1 Uilt! nsk (or his he:p in se!ling the program. 

TuUt Hnnk... -- Tom Hunks, who is soon n:k<lsing a new HBO sfX'cial 1)1: lhl.: /\p011\1 
Ilh)On crtl)lt, IS 11m'>' one '.lfthe biggest spac..: boosv:r:-: in the country. Tom Ibnks. whos..: 
sped,",) rccen~ly previewed in thc Whiic Housc, I!as~bccn helpful Ul the pa.,,~ nnd could be 
~ag;;~in, 

BiH Nyc the Science Guy -- Bill Nyc the Science Guy could be irnportam to lclllng why 
,>uch a picture is important in science .cducation .. llc has bcel~ helpful to us on sever:)1 
(Ju.:asi,lns 10 the pas~, 
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CONGRESS 

Bearings. The House Spact: Subcommittee (ScllscnhrenneriRohrbachcr) had started 
putting together a hearing 011 '"GoreSat" for nc:-..:t Thursday 'where they would invite the 
Vice President or a stan'person from his office involved in the process to testify. 
Although we were able to work through NASA to get the hearing postponed. we can 
expect JIm (he futur~. They arc primarily intcrcsh.:d in the process nfhow the idea 
hecame.lreali1y. 

Hill Hriefings. NASA will do briefings on the hill this Friday, laying out details, timing, 
why they arc enthusiastic nbout it. and why this fits exactly with NASA '5 mission. 

The Lott letter. Although we don;t have the Lou letter (its on his desk), Loil's staff is 
still enthusiastcc aboul1hc project and about the prospects for (l letter. I think the 
prospects arc dim. 

THE ENVIRONMENTAL COMMUNITY 
The Environmental community is likely to be one of our biggest allies. 

Elu"th BlIY event. We can.!oin lb: Tri;ma !',:tclliw with our Earth Day message hy tying 
tngClhc!' the rdatinHship between the first E}.Irth Day and rir~t pictures oft:arth fnm.: 
space. \'l./e can use a High Definition slowly spinning globe ns il vhawl for whatever we 
do. 

Euvironmental Lender Briefinl-! -- On April 4th. the CEOs of the Green group, the 
mn.ior cnvironn;cJHal gnn:p!' kadcrs, will bl..: in town and have r.:qucstrd a :l1cding.. W..;; 
cOll:d usc thi::; 0ppul'tunity hl brkfthcm 011 thl' Iili~sion, highlight its importance:o 
broader environmental awareness, and a~k for their support and involvement. 

CNN I ntcrview ~~ On April J91h, the VP could do un interview on CNN with ASlronaut 
Rio;k Linnehan on the space shuttle who is a specialist in how image:; from space and 
earth obscrvrttions have hdpcd us understand more ahout our earth (wealher pal1~rns. 
wLak and animal migration, ocean currents). John HnllOlmm will cnnc-.lct the lnh':fyiew, 
k:.m Michelle Cou::;tcau (Jacques' so:t) will al:m be a part of the dis..:ussion ¥~ 11..: wil! 
f{}CHS on The Y car '.If the O~{!an" 

.	Ttl E EDlJCAHON COMM UNITY 
Ultimaldy: nur hcst selling point for Triana is on what this means lor educ.ttion -- for the 
students \\'j1{) help dcsign~ build, lriUl)ch. track and managc j't as well its the studellts who Ctll,lld , 
then take advantage of the satellite':i daLit. 

EdTecll Cominuni~'" We can invoLve Edulink, t~c coaliti911 m;idc up of c-very major 
natiQnafeducational group that was· fanned to help support,cduc.ltionHl.technology and . 	 . .' . . .. ,' 
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the c-ralc, As ..\'\: (:onnccl our sdlOols to lhe rnh.:mcL mme attention is heing ft)ctts!'cd nn 
what it ailows children to do. Ultimately hoth our cJtech and Triana initiatives <Ire ahoUl 
putting the world at our children's fingcrt:p3. 

Glohe Schools, We can reach out to our network of more than 4000 Globe schools that 
alff.!ady see Ihe benefit of hnving an earth online. We can also work with them 10 help in 
the development or a stnndards based curriculum baSi.'d on the Triana satellite data. 

TIMSS Connection. In the wake of the TIMSS test rCS\lhs, it is clear timl American 
students arc performing poorly in science. We h,lVC to be doing everything we can TO get 
students excited about and interested in science. We can incorpor;:!tc Triana into TIMSS 
briefings that OSTP and the Dept or Ed do as an example of inspiring children to get 
involved in earth sciences. 

'!'lIE SCIEN'!'InC COMMUNITY 
While we ultimately have to sell the satellite on its education merit, we ha\'e to dispel the notIon 
that there i!; no s,,:lt.:ntific value and better artlculate the seientHic basis for i1 

Schmtific Validators. NASA is in the process of putting together u large group of 
scientific valida:ors for the pmjcc: that could then be used in tl v~,rh,;ty of ways, Fur 
example the hend of the Americar): ASS09iatio!1 for lhl: Advnncl:ml:J:t ofS-cienel:, lhe 
!argc~t as~ociation or $1:1CIHists. hilS written in ~upport of the efrort 

Unin,·rsify SYlIlpo:tium. W..... can ~ISJ..: NASA to work Wilh one orthl: Universities wl:o 
wii! build and nm the satellite to I'OtWCnC a syrnposhll~ tbat involve;;, tcachers. ~ciCnli5lS 
and others 10 develop other missi(ll) efitcrh 

STRON(;ER JUSTIFICATION. 
Early next wc,"'k NASA will send out a Request for lnfonnntiol1 to seck input from the scientilic. 
bUiiinc:;;.i and educalionarcommunitics 10 cxplnrc other important applicatkm$ ilJr the $~Jtdlitc, . 
That process should take about 2 wceks and should givc us: a heHer justilkatinn for the snidlitc, 

,/ Scientific Appliclltions, NASA will explo:'e othe:, scicllce, {bH! til(' \:ommunity would 
recommend we do with a satdlik ~It the LI pOint For instance, measuring the particles 

.ilnt! x-ray;' com,i;lg fr\,m the Sun, sola; WiI.1J c,xpcrimcnts, I,neasuring Sun'c~w!Ui actiyity, 
providing solar 'flair \varnings that could nann Space Station inhabitants Hnd terrcstrial 
dcctric po\\'cr grids, experiment \vith gldvitation~1 dynamics at the ,L 1 pt.'int research 011 

thc coming Solar M,lX, add othcr spcctr~d in-strlunents thaI could be point!:d townrds c;tnh, 
"Whnl can we do with better trackirig of forest fires and hurricanes in r"":ll timc . 

.I 	 Bu~inc'i.'i. Thcrc ap6c:1rs to he SOlllC intl:r<.:stlng C'(llllllwn:ial appiicatjPlls cOllllng in, Sc<: 
hl:Jow under lowering the'cost. 

,.,': 



Educational. This satdlile will he designed. buill and mUlliiged by university students. 
There appear to he hroader etim.:ational applicalions once Ihe images me online. The 
educational communit}' regularly comes up with some intriguing ideas lhr spaee shuttle 
nW;Slons. We cX~d no less here. 

LOWERING THE COST 
Right now we arc using cost figures of between $20 and S50 million. There seem to be some 
exciting options for lowering the cost of the entire operation. 

• Commercial coopcr~ltion" There a several collaborations that NASA can explore 
on tl1l.: commercial side to !O\-\fer costs dramatically" For instance since our 
announcement, Microsoft called NASA to explore it partnership that would 
involve MSNI3C. The Discovery Chunnel uppan.:nlly also has some interest. And 
there arc now a hos\ ofother COllltlH.:l"cial imaging interests who may have other 
uses for a sattcJi!e at 1...1. 

• Other Missions tn LI. There is another :-J;\SA science mission that is set 10 go 
to Ll as part of ,I science mission called Genesis, There may be an opportunity to 
piggyback the science and dmmntically reduce costs. 

t '., 
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Los Ange!cs Onily News 
8131/99 
Space m;ssiolls vitullo undc!$tnndi'lg home planet 

8y A. Thomas Young 
Bethesda, Md. 

Having worked closely with the space program as mission director of the 
1916 Viking mission to Mars, I find It disturbing that Congress is 
considering massive cuts to severa! of Nationa! Aeronautics and Space 
Admini3tration's (NASA) important projects. 

Americans have supported space research because of It$. exciting potential 
to improve our Mnderstanding of Earth and to inspire the minds of young 
people, Wrthout the.support of NASA projects, we cannot tap jnto the 
significant benefits of space research, which are critical to expanding OUf 
knowledge. NASA's observations of the Earth afe the basis for a wortdwide 
effort to study interactions among the oceans, atmosphere and tand. The 
Triana mission, a scientifically sound project, is included in the proposed 
NASA budget cuts. That is a shame, 

Triana would give us a full. continuous view of the Earth that would 
enhance our understanding of dimate systems and the implications of solar 
radiation on weather pattems" Triana could plovide a wrlidow on mankind's 
future, relping us learn more about climate systems and how they change 
over time, 

The Triana mission. led by researchers at the Scripps Institute of 
Oceanography at the University of Callfomm, San Diego, woutd jmprove our 
underS!Wl(fing of the Earth's radiation balance, the primary driver 'of our . 
climate :;ystem. 

Additional bask; research would investigate changes in the ozone layer and 
atmospheric circulation and winds. Triana's remote sensing also would 
measure vegetaUon health and coverage, ulli'aviolet radiation levels and 
solar winds. and it would provide timely analysis of solar activity that 
can disl'tlpt telecommunIcations on Earth, 

NASA's Goddard Space Flight Center, where I served as director, is 
enhancing the scientific value of the Triana misSion by playing a key role 

" 
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j. . 

,', 



\ 
\,

'. 

in spacecraft development and mission operations. 

>From its vantage point 1 million miles from Earth, located where the 

gravitational pulls of the sun and the Earth are equal, Triana would turn 

its telescopes and instruments to view our world. And what a view il would 

be. By providing near real-lime 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 into classrooms, illustrating how these 
processes are developing around us. As students learn about geography 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 
interes!. 

Mathematics. computer science and perhaps even art classes would be 

influenced and helped by the power of the whole Earth image. VVhile helping 

scientists unravel the mysteries of the Earth's climate system, Triana 

would playa key role in shaping the next generation of scientists through 

inspirin9 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 Triana 
and other important missions. As Congress considers the NASA appropriations 
this summer, 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 discovery 

- 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 C!3Hfornia, San Diego, 9.500 Gilman Drive, . 

. University Box No. 0233, ·La Jolla, CA 92093-0233, or e-m'ail .him at 
siocomm@sio.ucsd.edu. 
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San O:ego Unk;:l-Tribune Editorial 
August 21, 1999 

Consider the medls 
Congress should fund Triana sa~e!llte project 

When Congress reconvenes after Labor Day, the House-Senate confererlCC 
committee that wiU refine a $41 billion spending measure should be ao!e to 
find $35 million to continue funding for t'le important Tnana satellile 
project 

This scientifically promising endeavor, befng developed by UCSO's Scripps 
Institution of Oceanography, would monitor the Earth's climate from deep 
space. 

From its strategic vantage point between the Earth and the sun, Triana 
would measure the effects of global warming. It would also help ascertain 
with "an unprecedented degree of acc.:uracy" how much of the sun's energy is 
reflected from Earth and how much is befng absorbed throughout the planet 

So says Francisco Valero, chief scientiSt on the Trlana project, who is 
understandably alanned by the efforts of some on Capitol Hill to pull the 
prug on this operation. Critics claim the money would be better spent on 
other scientific programs. 

Never mind that Triana is within: 16 months of being tully operatiOnal. Or 
that scrapping it at thts critical juncture would .amount to fiushing $40 
million down the porcelain fixture, with nothing to show for the efforts to 
design, b\.iiki and equlp the sophisticated spacecraft. 

NASA Ad:ninistrator Daniel Goldin has urged Preskient Clintoo to '1elo the 
entire apprO::lpriations bill unless it includes full funding fOf Triana. It 
won't come to that jf Republican and Democratic conferees simply conSider 
the project's many sc'lentffic merHs.1f they do. we are confident they 
will find the $35 million needed to ensore Triana's completion. 

### 
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Clair W. Burgener 
1'.0. Box 8186 


Rancho Santa Fe. CA n067 

Phone (858) 755·2425 


FRX (B58) 509-2885 

In:y 13. 1~99 

R-cprese!)tativc James T. \Velsll 
Ho\tse Cotnmiuee on Appropriations 
U.S. HOtlSe of Representatives 

Washington. DC 20515·6015 


Dear James: 

I am writing to request your immediate 8!!:sistaoce \\;to funding for the rrian~ program in the FY 
2000 V,r-VHUDIIA I\ppropriations Mil, ,My interest jn this project dew:loped over the nine yeats 1 
served as member ll.fi.d ultimately Chairman of the Board of Regents of the Univ~ntt)' of 
CaHtotnia, As a former nlember of the: House Appropriations Committee.! understand th~ 
difficult funding choices and fiseal con.stntints facing you this year, I have no financial interest 
in thJs project whatsoever. However.} strongly believe that Triana is a scientificttlty ..vital space 
mission that must oontinuf!. 

Trlamt's science will deepen our \Hidersranding ofglobal ciimate dynamics by contributi.ng 
essential knowledge to twCJ of the major unsolvtd climate problems ofour time. The first has to 
do with complding the Earth's energy budget by determining how Inuch of the $\ln'S energy is 
reflected away from the Earth. The second~ equally import<lnt qU(!$tion~ addressc,s ht)w the SUIt'S 
energy absorbed and di9tribnted throughout tM planet. Answering these qtlestions ,,,m contfibi\te 
critical information needed to develop better eompuler models ofho.VI the Earth's climate system 
works. Detter. more accurate models are necessary to iUiprove climate and Vo.-eather predic[jons 
and to ddemline iilhow human aclivitie:;: migh,t influence climate .. 'rrianl!. is the first Earth 
observing missiClD to the L~grenge~ t Point (1.1), the neutral gt'ayity point betwe:en the s~ anti, 

, the<Rarth. From Ll:, Triana wilT have a contint":o\tS, fOrull~disk" view of1hc Suu-lit side of the 

, Earth. From tni'S position ~n space, T rl;\ua's advanced raoiOme{¢fS can'mcli:iurc the f~rth's " 


.' relleclcd 2.nd e'mittcrl energy with W\pcece<ienit:d accuracy. " 
, ' . . , 

Trian~ oat'a cali. be' used to protect U;S. in\'C$tments in othe~ salellites, jncl\ldi'ng comn;c~cial' 

teleC('lmmtlnications sat¢Hites, by providing ear~y waming5 ofsOla! flares Bnd other extreme 

:'ioler evenuuhatpose s.i!,;nificant threats. NOAA, the agency lc~pon51b1c for :space '\IIIeather 

fotcOi\sti-n8~ is ;\ott'cady pceparing to T~ccive Triana dllht. Thc sersirive scientific instntroents ou 
1'nrum wm be able to'ttickplumes {rom major.flrc::s, desert-dust so1..';rces; and '\"Ole·an~.lf this' 
data 'proves usefW. then i.t QOUld be utilt:Wi by the, f~era1 A\'itttiOll Admini:Strtuion hi reroute 

, p~l1e$ to avoid these potehtialIy dangerou5 plumes: "., . 

" ; 
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TIiana wilt also coHeet information on the amount of a«osQls and douds in lhe 
:;\tmo~;phert:, This data, when put together wim datl\ Tri~m'l win gathcr OJ), ozone. will 
al1(lw tIS to predict the level of damaging ultraviolet radiation at the Earth's surfac<="_ U~ 
of this U;'ltR moy b~ l.lscd to rcdm:e UV radiation hazards. ·which have been linked to skin 
cancer, 

AnDther exciting Rnd significant payoff \'\/ill be Triana's education inltiMives_ Professional 
educ<'IJors will d\!velop high-quality educational products using Triana's vic\'.'S of Ihc 
sunlit F,tl.rth. These materials willlm shared over the lmemet to allow students to study 
science j:,;sucs such as global change in cloud cover. weather patterns, Qwne. potlu\ion 
plumes, and seasonal changes. 

FinaHy, 1 am writing as a taxp;,\ye£ that is concerned that if Triana was terminated in FY 
2000, nearty ~40 million oflJ.S. tax dollars would have been spent for nothing, 
Reversing. tht: COUI!:'!! naw on Triarla is costly both in terms Qfwasted taX doUars and io}.\ 
opportunity to better understand complex seltntific conceptS ofintt:nse political and 
p"blk importancc, I ask that you support full funding for Triana in the FY 2000 
VA/HUDIlA appropriations hut and urge y()ur ooIIeaglle5 on the Appropriations 
Committee to do the same.. 

~ 

Clair \V. Burgener 
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Sheddinglight on Triana 

'lli:e recent heat surrounding . 

~~~::m~ve 
novel spice mission. Overlooked" 
is the tAi:t that U'Iia new sateUite 
0ttM u;nI.que bcrieftts to U.S, and 
wOrld aocIety.
" 'l'riW wID help onswer fine oJ 
the most im,pOrto,nt and least un

. d~~ que$Uonso( 
our time:' How much or the'suns 
energy doeube Earth absorb? 
· ,'I'h1$lIUi:tple piece ol1nforma~' 

'" tWn 11ts ~ the hei:t 01 all our. . 
;f' ~.about_ch."g. 
7,~: tmI:l Sl~ y...ummg:At the mOo 
~j . inent;.1dent1sts do not know the 
} .	.......,..~ I)Ilio'n patchy da!.a 

fl'Om'a,thin: network of tettee:trlaI 
·aiu.t space 8elUiOlS. Society p1aeM 
&'~,~ at value on mote , 
·~;~rOree.ast8. For 
'.. ,', 
'. '~~ J(J$eph N, PeUon.is. 
dlci1'mGn:,oJ 1\iana Worldrost 
'Inc. 'and ROn. Pre:edman is Prest; 
'~qftM'Company, . 
r~" ,." ,:-;. :: . 

:i 'Haroid;eKlein
I :, • .,. "'.. ~...., , .' , 
;J.U":~:!);""". ,'. 

~radn.f()unding the Sample-Return.Issue 
';'~'" "'-!' ,'! ,\,~,." " ' 

; In "'" Mal> 10 ISsUe ot ~N_ . ' . su:uest that subsurface regions would be: Earth's environment: so-cal1ed life--der.ec

·GIlI>on Lmn dIoi:wioed the upcoinlng MlIliI . ,much mote oondud:ve to biology, A$ b re tion In\,~()N and luuatd determl.rta, 

~~_nandp~_ sult. one eM expect that NASA will be: ao- tion:'. ~o, $p~tflcs on eith~r?! U:~ 
J' ....... " ...,..1,,-.. ..,"'}. "_I",,l,",~ ~'"''''"'·,''I_~ _..- .... -~ ----- ," .. -- .-, --. " " 

example, the worldwide pmperi;)' 
lnmiranc-e industry and Its policy
hQ!4ers have trillions or dollars at 
riok. 

Triana's instruments also Will 
,provide early warning oJ solar 
stem!$. Such storms, especially 
t.he $Ow maximwn, or peak of 
sow .actMty that arrIvesln.April 
'2000, threaten a mulU-billion dol
IV 'Uwes:rnent 1n U.s,-owned 
'space ~dware, including lmpor· 
te.nt intellIgence satellites, 85 well 
as the oolnrnt;mic.ations satellites 
.on wh!:¢h our citizens and our 
m1l1t:ary both depend.

A~t global study of sat;cl. 
Ute communications conducted 

. for both NASA and the National 
ScIence f'oundatlon found ele
tnCIWi ot risk w space assets re
lated to orbital debris, year 2000 

, problems and, roost especially, 
, solat and electromagnetic: events. 

Scila.r 4isruptioI13 cat\, and have, 
caused the shutdown oC regional 
power grids. Our so(!l@tyhas;an 

enormous reliance on unlnter
rupted power, A single large-seale 
power (allure would cost bUllons, 
Trlana's sensors would provide a 
warning in time for satellite and 
energy openltors to take preven
tive measure&. 

l..es9 well-known is Triana's p0
tential impact on jobs and the: 
economy. The project already has 
spawned a new worldwide media 
enterprise, 1'riana World cast., inc" 
that can give the Un!t.ed States 
!"lew prominence on tht' apace 
frontier by furthering the .survival 
of out epedeein the next millen
nium Uve via satellite - a sort of 
CNN COl'space and envirorunent. 

FoUowlng'a NASA competition, 
Triana Worldcast is WOtklng with 
the Scripps Institution of 
Oceanography and NASA to com· 
merctal11.e Triana's stUrmJng tele
vision b:nagery, Under a license 
agreement now being negotiated, 
Triana Worldcast plans to usc Tri· 
ana's high--definition television 

, I 
,...,''''....~..F~1:i,."}':i~~~?_!~.~~-?~;.~",l;.~.JI~ Ii 

pictures as the core of a new 
worldwide Earth, space and c1\\i
ronmem broadcasting network, 
This pnvate--seCLOr financial in" 
vestment ",;11 help cre.:rte O(>W in" 
formation·age jobs in A.m€!!ica, 

The U.S- Congress has bet'n 
pressing N.'\SA to comrner<:iahzt' 
Its space activities ~nd less('l1 I"C

fiance on government funding 
Most people understand thi~ """111 
take some tlroe to accumpl'lsh, 
Triana represents one of a n~w 
generation of comn)erctal sVnn' 
opportunities. AdmltteUly. It is 
only a beginning, but space com' 
mercialk.aUon needs to start 
somewhere, F1na.lly, hundreds of 
gradoate and undergraduat{' a1 U· 
dents will use Triana dato as part 
of their studies, And hundreds of 
thousands of h!gh s'¢hool and ele· 
roental)' school students "'ill 
learn about Earth through Tri· 
ana'$ powerful eye. 

If a few 35-millimeter Apollo 
st1l.l photos of far-off r:a.rth could 
inspire two generations of Af1l~'d 
cans, imagine how m~ minds 
oould be awakened by a continu· 
ous stream of U~ IUg,h--definition 
images distributed over the Inter· 
net and .. ia global Tv. Triana 
WQrldcast ",111, in time, let us see 

FIt.falls :J!sn are w;li\ing for :;.ASA wh~n 
it comes to hilZll'r<l testing of the Mar!! ~um
ph.'>;, I( ;1"" ll'gency is seriQus about protect· 
ing £l\J1h''l. <.'n\'jrcnl1lem, l.ften the proto
<:ois for hazard ;:esting will neeD to be ex· 
treme!y broad and inch::>iv(!, bordering Ol~ 
tl\~ impossible, \YfUR aS$ur,mces can be 
given thm allY portion of the Mars sanWltJ 
taken for !Huard t~~lirtg will be repr{!S1.m::t, 
tive of the en(in,; sample? 00 we net'li 10 

the dru k "ide of the moon in full 
SH!llit splendor, It :uso ...rill show 
(lIe opening ar\d Closing of the 
ozone holl', the spr"ad of aNosol 
polhltl,m and phmcwI""j and 
on'alllt- dt'n:iopments a~ ;n'\:vr 
$C"C!1 bt'forl!. TliuIla WurldcM! 
t:UlI\'lIlly is In diSCUSSIons with 
kading tu'OO!kast('fS all on'f :.11<.' 
""odd. 

Pm jl all togetlh:r and you h>J.\'€ 
.J scientiflc'ollly important ?roj~ct 
w!\h llu- t,wt{!mial to save billions 
<.of ch..lIurs for AllWr1Cil.''l. sP:tc(' ;),$" 

,~"ts rt...d ncat!: 1 eal privah'·sC('tor 
job.::. on F.ur-h. 

Am!, a5 a "idl:' b,mefir, the pro
jH'1 provitl<,s a chance to mot!· 
,'tli(' llw lw;.;1 g('ae~ation ot" Y(J\mg 
IWOI,l(' in a more positive uir~c· 
tiOll than Amcric<.i has recently 
$t'~n. \V(> hope Congres.<, will give 
Td;:mll ant! Triana Worldcast <I 
new look in tb", hrighLe£t pos.s:blt: 
iHmHinat:on of a new sunlit day. 

" ...e"? 
(s~~cenews.com-


Tjj leW,1 more about the Triana 
mL",;i,m, vi.>il rhe Wr('kly Lillks 
i:i('(';ioll IIHd('"J' Resource:, !lI 

www.sIJUnmcU.$.co1l1. 
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Satellite sabotage 
-------~,--

Don't let politics scuttle climate project 

A
Pproaching presidential eke HOU$L' has stlipped {ederm funding for 
lions prompt p(llitkat parti Tri::Hl.a, except for the cost of shutting it 
sans to do some silly things. dowi\.lbat means the taxpayers would 
House Republicans look par be on the hook for approximately $40 
tirularly foolish for vying to mHlion, with nothing whatsoever to 

scuttle a scientifically sound project :!>how for their efforts to get: Uus worth· 
!'iimply bceausc it is a pet project of Vice while end('3vor off the ground. 
PresidentAl Gore. next year's presump S<> much for the Republican House 
tive Democratic fl(urunee. 1cadership's claim that zapping Triana 

lbe 1'riana satellite project, whkh i~ is a rest-saving move. Rather, it's petty 
being run by UCSD's &'1ip~ Institu politics. pure and simple. Many GOP 
tion of Oceanography, is desib'ncrl to lawmak<.'f:S arc looking to torpedo a 
gauge the Earth's climate, with partiCl1' scic..'ntifically valuahle project Simply to 
tHr emphasis on the effects of global stick it to Gore. 
wanuing. It could help dctcnnlnC' how Rep, Brian llHbray. R-!mporial Beach, 
much of the sun's energy is reflected ~aid as much when he rose on the 
from the globe and how much of that House f1oorto defend the project 'While 
(,OCfgy Is being 3b~orbed and distribut acknowledging thal people of good will 
od throughout th~ 

in~ AtlIi5l.'. 

have conflicting 
planet. points of view on the 

Because of its causes and conse· 
unique vantage point Quem::cs oj global 
between th" E(l.rth warming, Bilbray 
-and the sun, the hastened to add that 
Triana satellite would the Scripps study 
lIiso collect aU man· could help resolve 
ner of va1uable lnfor· the controversy. He's 
mation, Thi$. data righl 
would enable scien Triana's late nOW 
tists to make depends on the Sen
tonned judgments about a wide range ate. which supports fun funding of the 
(,f issues affecting global climate proJect as part of a $41 billion annual 
('hange, lbat would be quite an im NASA appropriation. In the months to 
provement over the present system. un come. a Holtst:'-Senate conference com
der which' scientists have to rely on the fniltee win sort Out the dUferenccs. 

.. 'm~rging oithousaods of mcasur{!m'ents . Meantime," Bilbray has been' assW""Cd ' 
from !ower-fhing satellites that arC' less that .funding for the project will bc 
precise in their observations. restored once both sides reach 
. Scripps landed the Triana project in consensus.' , . 
O<."tobcr 1998 after a rigorolls peer-re ,NASA Administrator Daniel Goldin is 
view process scrutinizing"nine compet so committed to TIiana that' he has 
ing proposals. By September, scientists urged President Clinton to ,veto the c:n~ 
,....ill have spent $3S million bUildin~t the , tire ·.appropriations bHt if it does. not 

. spacecraft and its's4?Ph1sticated' selcntif·· . include funding lor the project. Republl- . 
t(: instniments. 'Ihcy arc scheduled for can lawmakers would do.wen to ponder
launch at the end of next year: .' . hi. principled stand and stop trying to _ 
.That .timetable is in ·Iimbo. however, :' : sabo",g. •••tellite that could ,expand , 

,boca",/!.. the . Repvbfic1" u,o"",,l/eq 'avr·~utf:{~::l,~iu-nS. . ' 
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That's one......"., certain memb.... afCongreu .... noIiJ.sing to fimd • modest NASA ..telli'" called 
Triana that would fix Aateady gaze on Earth frontlPllco-i!ivilli th. folia back home 1111 opportunity for 
n:ol-time, .oon<\.fue.clock ...vol8~ 

Unlike 0Ih>:c ••tcllilclJ that take pai<:bwodc anapllhota, TriItlUl would beam bacl< «live image oflhe whole 
planet, 24 hOWl! • doy. Atllhe planet, IlU tho lime. availablero evetyOllO throusJI til. Internet and cable 
TV. 

"Boo,,,!ogs1e,' _ MDJority r.-Ier Dic. Annoy (R.Tau) called it. 

"Tripe .dono", • sald Rep. Dave Weldon (II.-Fl•. ). 

It didn~ help with llopublicans tho! th. idaa was hatched in th. head of Vi.. President At Gore. durina • 
~ "" I..... Tho imaac ofOW' lImIIlI bl•• marble f1C1lting' alone in apeee, Gem:> sald, would iMpir. 
people to tA1<e better c ..... ofthe planet. 

But i. tho Jl'lIIll<l'" of.science to b. inspinotional? Since whee i••dence oupposcd to b. soul food? Isn't 

itllim to produce tb.lcind ofteclmol_ tho! poU n:ol food 011 lb. lobI.? 


Aft-cr all, taxpaycra haVCl' a right to want their' money'. worth. So whoncvc.r 4 oC"W diacovcr)r is 
/UUlowu:ed, politicians (lIIldncwtpaper editor'll are_ukill8: WIIatgood i. it? orwhit prlCtlcal 
u..? 

SciWlt1sts. in tum, have become adept at ticking off'praetics.1 bMe£it' ofeven the .most ewteric research. 
During Ibe early day. of lb. apace pr0grAtl1. we hoard a lot about apinoff.lik. TlUI8 and Mylar. Th.", 
days. -we'll) more likely to hew; about !lP~ drugs and camputcr3, or medical imaging technology Uke 
PET .""",--brought to Ua courtesy of. particle .f...tim.1I« called tho po.itron, 

Rarely. however. do peOple talk about the emotional payoff. of a.cience, Like art museums and ·n~ti~ 
:p..x."aci"""" fiU. deep pbiloaopbical y......uns •. One doe...·! have 10 look!", to find th... emotio~al 

< " • 

hl~:II"r&lP1.dj:.I'I'.-clOlf'ltool-bll'\l 
.(l.illl'lltll"lld~~~ 
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" . .: .' " .. . 



Uuita of acit:!11CC. Coa5ida" how much ow- foclingll have cluutscd about our place in the univera.c sinee 
GaliI... di8COVorod the moon. oflupitc:r, ahowina:!hat not evetything orililll around Earth: .inee Newton 
found that the laws ofgravity !hat make awl". fallon Jlanh arc the !11m. ""'JYWh"'" in the room" •. 

No lonser could people view tho dance orlb. >WI and pl&nol1l as • performance put on specifically for 
ti8. We W(::S"C part of the action-a.nd Il amaJl pa~ at that. 

ThaI. day....tronom ..... tell u. that perhaps 90% of the univ ..... is made out of matter comp!....y 
unlikcth. atoffthat makes up oor own world. No o.elrnowa thoe.act ..tuttI ofthi. "d&rlc matteT," but 
whatever it i.e.., if'. allen to us. Or more aecut"B!ely: We are the .Uena in a. univorae constructed mOitly of 
other Jcinda of .wfl'. 

ScientllllJ ..well .. pOllli...... sometilllCl underestimate Ibe emotional pull of science. The late 
phyaleist Frank Oppenhelmcr-b,"",ed from pilyaica by Ibe politi.. oftb. MeCarthy .... in the 
19SOll-taught high """001 Co< some time in tho small town oCPAt:!O" Springs, Colo. Teenagers. he 
thought, would b. naturally inten::sted in ....... 10 h.'d take hi. d ..... to tho junkyard to .tudy the 
phyaiCII of Allto pllrtl!. 

He was surprised. on. day. when the ltUde.nta complained. It wu all well and good to learn about 
mechanloa, tb'!)l said. "l!ut _ want.., know about tho 'tanl" 

No doubt, 1m: sam. ycamlDp prompled miUl .... of poople 10 my tuned 10 thoir TV set.I for daya afIer 
the adv_ofasmall rover c:aI!ed Sojoumcr 011 tho sU!face orMan a fow years ago. Thti Pathfinder 
miillon _ above all, a IIeIltimenW journey. 

'I'rlana. though. hu grown up over the paaly..... from. mm:d...... to. fuU..fIcdgod sclonlificmiaaloo 
with. praclieal job in apace. In oddirlon U> providing. pemlanCDt "mirror" on oursci_. it would keep 
an '!)Ie on cnvlronmonw lhifIJ and clinwe ebana:ca. 

Still. one .h~~ und.....nmate tho power ordream •. MOlt scienti.1II, at some level, are _ .... 
Pnlcfic:ality ce get you 10 tho ..ax! etop in Ki..... But only dr<oms can guide the next groat leAp. 

_.!&8I month NASA chicfDUI GoIdinlCOldcd particle pbyai",ata far fO!J!Clting how to dream-for 
bcins. in oIfect, too pnlotieal. "Ifwe don' dare to dream. we won't find aoy!lUng." he said in • _h at 
Fermi National Labonrtory outside Chicago. Dream., h. IIIi<l, .,., "how tho most ""citing sci"""" 
happena,

\ 
.Thi. _timen. w .. pemap. b... exp.....ed by Fermilllb'. awn founder. physicist and sculptor Robert 

\ Wilson. Whet. Wil.". wu trying to get mon'!)l cut ofCongro.. ·to build Fermil.b in lb. !970•• h. WM 

ukcd to expJaln the practical purpo.s.e of the new at:CfJlerat«. Haw w,ould the lc.nowledge that came out 
oCsmuhing atom. help s.cui. tho nallon8I <keen..? . . 

Wi!""" rcllpOnd«! thalth. noW at:edcnwf would ha .... no value in that nl>poct. Instead; ne argued, 
cloquontly:"1t only 11M to do with tho ....peCt with which we 'regard one another. thi: digniW ofpeople. 
oor love Ofculture. In that se..e. !hi, ncw knowledge hu nothing to do diroctly with defending wr 
c.ouiItry-excopt.., help make it wonb 4I!t'enclina." . . 

A lot of scientist. would aecond that emotion. 

nnp~/ntalQa..OJIU'.com/Citl..".'!{ 
, .·0rJ""~~· 
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'Elaine R. Hansen 

Triana: An Educator's View 

.nlC" recent vote in lhi:! U.s. HOl.!!¢ or !f.rtlrc

senlaJ.Mos to hal NASA from sPendinC ffiO,I:~ 
un the- "Mul... ~litc ~ b shol'l·filg:hf.. 
ed. llefore ~ Lo int:hx1c th.U language in 
NASA.. 2000 buI.t:gfi.t IU~m~nlbcm or 

~"""'_"'MI~vahv: of th~ 'T"ri:lna mi$si,on ruu1 Ib lJOO.'fIti:t) W 
1.nsPi~ [ul.tU'C ~~rs, I~ni, 
e4Qe.!l1Drs and entrt'pn::neum.. 
','The ex~ aM ~bi.tltiea ot 5paCC" 

baw u\tlliln-d ~cms o( all .l&el'l to dig in'" 
Ium!f\$: ilriivl.t.iCll, ~C' !hit joy of dis
Clllit"ry and UIC'M'.ast: thrir Dwum~ o( P!:uth's 
('Jwi((l;UiI\ent. lnvolvcment lrt space-rewe.d a,c. 
!.1vi.Uw ~~ i!rscic.nce. math atld 
1«'1micaJ lu.cl"aCy. 
" ScvC;ral NASA missions ~ly h."'i~ Ul£CI\ 
aolv.\n1.agc tlf swew.l\1$:' rr.nw1c::able :Gr,"';J fur 
~'. tn the E:ltthKam P~. (or eumplc. 

.StudelliS submit reque;1s to ~ shuttle 11...... 

. tronauL" (or sclet'ted F..arth images aJ'I.d !ei:1Y 
the tbJallAl:k 1.0 Ibrir ct:l.S:srooms. 

Students in !he MooNil'llrprogr:am potI'tiri
Jlate in :t SUlgeU ~on uslng..cwal d~ 
iron\ U\C Lunar ProspeC'tOl mimiM. In Ute up· 
'cOIning Cit.i:u:n EzI,lofCr inis:s.I.oo, the sa1.(>llilr 

will~i)WM~1.S III re

ec:wct'$ ~t participating sdwob around the 

wOlW, NoW' NJ...'\A IJi inLrodudng.1; MW mis
sion CUll«T\l., with whal-p~"S to I\aVI~ all 
erwnUIJU$ ..'tl~IUunIlJ inll~1.. 

-l:ltn"lU,! fl. /lmlit(!Ji i.t diTlll:ilJT II/ IIII' (;H/
IHTlIl1' ~,p<1"r r;mtll ("Jlmwrtittpt. 

1"iiilM '- a s.a.l.ellilc tWll"",,;Ac..r the sailor 
ou Colutnbl.llf yoyacc wi)() (UsLsaw the Ut'W 

world - will be posiUoned u.t;M LaQI'Mgt' L 
poinL, 11 Jac:aUon betwccn lhc: Earth and sun 
thai. " 1.5 million kilomei.M:1 (rom Earth. io'n:mt 
tJlb vantage paint. 'fibna will provide a (00

lillUou:i view of 1I\.e SW'i4il!litl1i' Q( Ew1.h to 01>-

Triana also will promote student 
literacy in science, math and 

technology. It will increase 
students' awareness and 
understanding of, their 

environment by enabling them 
to be actively illVolved In real. 
and useful measurements of" 

their environment. 

lain g,IohaJlmag{'!S of Ow surCa.ce and of P'UXH', 
aerosols, w~V2pnr, cloud -c!)VCr. cloud 
hcight aud 'V~g~l.at.iotl. 
'Il~ map-liki! im.ages will be d.i$:bibutcd 

for free O\Ier tho Internet - 'where Ihey wi.!.t 
I.JC: available to t.n:u;t\l~t$. iilWdmt$ and IllYOOO 
arousullhe world.- Triana alSQ will tnru.mit 
p!.t:tu.mJ of Ule fAt $if.ko of !he moon. hum. 
~, rol'i.'St. ~, 1\1",:,\.1' L-elip~ ;utd olh(>r t'\.... 
lesi.W boodles ... tl\CY }.laS.'i thn::l'ugll the u.tcl
\.it.e's liM ofsight. 1lI.rough Ttia.no:, $1J.ldents of 
:::tIl ;l~ tan l~ :\(.11",1' IwticllJ.antH in a sp;ar,~ 
mi:~un. 

'S\c'o CO: "'e~'<> ~L,,"<'! \, l <; CO( "\ \.!'i:A 10 j ;'}O #3

Tilt';( can eollecl ani' mov.itor ...:uuahie envi
(t:mmenla.) dal4l; :;lCCc:s.s fC:;il data from .lI, spat:~ 
s.:llelliU- 3-'1 it ~ U'an.·uni1t('rl; ~Altll4' £a.rth,iS 
a dytlAltlk ."ystcllI: lrullw (;()m,flt'HlCnLiU)' me... · 
SUI\'1I\al1$ from lhI: ~Illd; cvruuatIi' imjXif" 
L,imt clu.n!'.~ in F...uth·s :!..'1~Jh"re, UoC\"i.\jl:'>, 

iet' ('ap5,l.and ;:u'Id Vcgct:ltlOIl; ~ dflLa L"'Ki 
~cnclusiOl\S with other &(\Idents; ar.d prtwide .a 
IIOWedul, worWw:id.c. 1$1:~l\l-drtvf;n.. }:uth..ob
servillg network. 

The ~tion:li lx;!itcfits of W Triana mer 
simI, with such;\ high drgl"N! of :.1.udcnl l'l
vW\I\.--mml,,:ore rnonnOll:O. 

1t will provide 5(Udcllu with II glo!)a) pcr
:mec~. It will In1\S{Otm IUalb, ~M!I'\CI:!,. tech
mw..;gy MIl ,eclutka!liWt".u-y ffOO't d~m 
tJlCOry into Hdt.l~ te~hy. 3ll.li l\clp mect /'!QUo 

CIItklNJ ~1{latd3 In 4 :stinlul~ing cont.ert 
'!'Jia.r'.l11.1so wHI promote $Iudent !it.er.u:y in 
:sdtocc, maUl and Lechnology. It will i.r<.aease 
$tuden~' awareness and W1Ue-rslarIdiAg of 
their ~viron:ment b,y enablin& th.:.rn to be ;;;c
i.lvely involved In real :md useful measure
mt'llts of Ihric .mvironnu·nlJl "",11 CX}JCl."e 

lhc:sc $l.'Ut11111t scicntlst.! and cngir.et'1S to ... 
nalg.' of $\'it'nUllc and t«hNcai lli!M'iplme!o 
<u\d <:ha1J«lgt.1\. We C1'IC'Ouragt' the llouse arod 
the SenaLe UJ l'ecogniu lhe ltemt'ndou.'l tdu
cational bEm~rlls pn:widt.'t! tly the TrWll\ trIi:s
lIion to I.nspin> Ollr youth in >Hath, :science ar.d 
lCchniclll Uh:ntll• .a.nd to motiv;U!" Uwse stu
dcnL'I :.0 ~x~lI~l)Cc. 

~"') 

~::-::spacenews.com
1......._---...:;...._ 


Far mnn; i1VOnrlnlitlil fil/ .'puce ffll<rnlioll, 
did.; 011 tilt': Ouf1!!" lJm~·! iillx III 

1111jrlltt'lJ'Ht.../It'lI"I'IINPx.I""m. 
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Politics Keeps a Satellite Earthbound 

By WARREN E. tEARY 

A$ spacecraft g~ tt Is small. Inexpensive 
and IlOfn'Hltly woulrJ hardly standout among 
the dozens of sateiUtes and prcbu NASA I!: 
piMnlng to send into 'space, But Trtafl:l. 
b«auSt'! ot Us unusu.al Qrlgln .:md miniCn. 
hu Iural:ted a lot ot lIa~nHoo. Anti it Is In 
lrouble because of It. 

The aO!l.ls of thl'$$lmp!c u,dlite. de,lgnt!J 
to view the Ennh rrom "far. trAV\! become 
1:ompllclited by Uw reallt)' of. Wuhin&ton 
polities. The delnHI! over whe[h~r the mis
SKm '- Ii good idea or not ill muddled by the 
.waNneSS of whose Idu. Jt win Iri tbe first 
plact:. 

n1&na, In 'ItS 'earlleS[ mCDrn:aIl(In. 1$ 'the 
bralnchlld or Vlte 'Vresld~l Al Core. In n 
speech en Mar-cb lJ, !9~a, at Ihe M4;5.-Saci1u

',', .' 

. ,,' 

scm Instltute oI Technology. Mr, Gore ch3.l· 
Jengtd NASA to build MIl fly en incKpensive 
spaccc:rat{ that wwld make continuou5.livt 
plctun~' Df Ihe fun. sunlit Earth from ftllr OUI 
in 'P3t~tbllt would be ;'Ivai13ble to the world 
ot aU limes via the: Illlcm~t and television, 
W~ath~r and s<:ienltuc satellites view the 

Eanh all [he timt:. but they orbil so closr: 
~ha[ they only sec a ponton of the plane! a! i!. 

, time, Any "whole Earth" view has to be 
stltched logether front several image!_ and 
none or tnne displays can be dono:- In rell! 
tlmc. 

MT. GaTe said that Steln.g thl!: cndrl!' Earth 
,agatnst the biacknl!'si olspi!l.Ct;! al aJl:,V time, 
~hlch ,Is r\Ot now po$$1ble. would tnsplr~ 
envlronml!'ntal conselousncu and em::OUr· 
a&e,new educational :rnd scienuhe EftOrlS. 
As the naUon"s: clanroorns. and hlJme~ are 
conne<;led 10 thc Internet' lind cable tl!lcvj
$ion, he said, the Imagdi could arouse.I\e~· 

feeling$. o,mong mUllons or Amltticlu'l$ about 
their home planet, 

As White House !lIcks tell It, P,Jr, Gore'S 
Idea eame to hIm almo"t Iu a drcllm, He 
awoke at 3 A.M_ O~ «tIlY In february 1'9&&, 
and thought about a global vIew of Eanb. 
they Jay. perhaps Itlspired by We famous 
"Blu\!' Marble" photo-graph of the planet 
trike" 111 December 1912 by the flul.trnlng 
crew 01 Apollo 11. the last mootl miulon, A 
copy of the picture hangs In Mr, Gore's 
orHr;e. " . 

Mr. Core ;3J,O gave the Ee.rth-watch!.na 
prOJct:f its'nAme, "flU Rodrtio de Triana; 
the lookout aboard ChrIstopher Columbus'. 
shIp who Urn saw 1M New Wurld in 1491. 

After Mr. Gote toW the: NASA adm(nl.stra· 
lor, D"aniel s. Goldin. about the Weft end 
ulccd 1i h WAS tt:~slble. the "Cenci' made A 
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~OmQNe{W\K"k.eOfn
The St.trtit fo,t-Youo N.:w Home S(:ttn tit!'!!. 

Opinion and Comment 
PACEDAILY 

Triana Connects Earth To The Net 
Stn Ot.~o. M,y 6, ,Ut. Th(! AI Gore lilSpiHlO proiec{ Tdtm8 hils 
loctdved fl great deal of cri!'1itffi in recent mol1!hs with many (inCluding 
thi5 P1Jbll<,,;<l!ion) que$lionil"ij ihe scien\ilic "'/!!ve of \he mlulon. 

Whil" the would·be Prnldental overtooe$ of L'le project CAnnOI be 
overst3tGd ~ lne fact n::rneins \he project wlll be a balance bGtweel'l real 
,,~e(l,ee end providing " ~~",ndH)Mnlerac!lve'" ntelflte In orbtl thal'g 

wifl~d to Ine Nel for web surfer6 the wortd O'lef to t,!$t". 

like GPS and the Net Itsel' we Mve no wea til this &tage what n"w consumer 
.appiieallon& will Gemo out 01 Triana and other !\,IIUfe Net·wired satellites" 

Bot wilh a permanent mu1li-18sklng uleUite $t Lt feedil1g dala to the N£t II wiu be 01'11)' 8 
maHer of houn: before Web har;\o;ers SuCh as this edilor himself ~[e harvesting rri.ma'9. 
0<11<'1 and turning il inlo web coole ..l for s1tv& like Sp.t<;l:Oatlj,eom. 

In ao extended opinion pfeee for Sp.ctOa)y, Fral"\ci~co P. J Vah:ro, the diretto' of 
atmospneric ,e-$cllorch at the Scripps In,muoon (tI Oceanography ovtlme's In. Insti!uie's 
sCient!Jic rational and gQ!'!ls tin"orceoring Tti:(l'\$, Edllor 

Triana: An I sl and View at L 1 
t>y Fnn(I..i:(I P. J, V,I,ro. S~l1pPl' tnltlMlot"l 01 Oe...'I\OII,."h~ 


The Trit<oa spate mlssiOfl is tu\ exdung OpportuM), to advance Ear.h an" &pacu 

scier,ce tJnd simuttitneously provide $1gnif~nl new ~ducational mlllennis to our 

~!lJdents-the students thM nre the Mote of Ovl seiem:;e 11M !opaec endeavor,. 


Trial"la complofrumts current 3hd pl8noed mission!. fOf haUl low afld geoSynchrOflO\,lS 
mtHl Eanh ob,efVation. floOd (or Cp.il:te weather mO'lilCdng, This mission will be 0 
p,nhfinder;. dlsCO'Oftring new..nd bel~f Wi'-ys 10 .mserve our eal1h systotn ftom deep 
SP!lCt~, 

The T(il)f"!,;"! sptlct:Clah wil~ orb,l tilt" L&gtao!}tH (UJ nC!Ju;}19f3"i\)I point, a pelf!! OM 

rni1!iO(, mf:e~ from EerU"l whore Ihe puU oj f:aM·$ Q:r;j!v,W mah::bes rho pull/rom tho 1>,,0. 
While \hera have been sun obs-erving missions It! L I, Triana w"1 be me (,(!I! Ean'1 
sCience ullellilt ,t.atloned theft" 

ThiS unlQue ventage point prQYldes II continuous view of !r..:: Sun·fit "fde of the E;;rth. €.3 
!he plane1 !llowly re~olves eoeut Its AIds. 1/\ C<m!t*si. £arth.observlrlg salellites In low 
EBrlh IlfO!t onl), 'OImple II $ffl.31l al'ld charging 'Hell white e'lt:n 9t'1Q~(;l!lana{)' u!l'l1it!lS 
onl,. vUJw .. portion of the E(lrth -at OInYlime, 

The full 0;5<, Sun.lit view Qf ttw Ealt"· efforded by lilt Lilocalion hIlS ttemC(ldou.i; 
pOlen li,ll tar E'.3l'th 'cie flCO. T riafllJ 'Will l~e III st mi-s ~i¢n 10- cxploro tn." p;)~cntiltl. 

.Trllilne will use- Ilfi SMEX-lltc s.pace~..tI dCV6!Oped by the NASA Goddard Spa(.;(! Flight 
Cenlet. ii'le:·sclenlific pa'(load will ¢Ofl"ls\ of two EaM I-cienee inslrvffien!ti: the 

. Scripps··N1SYAR (tdvanced active CAvilV absolute (.ctiomelers, end tnt':'! SCflpp,,·EP1C, (I 

lilA-channel t8!oleope. plus. Q coler monilont19 PI;Jsmtl.Mug iosvtJmcnl P~c\o;"9C.. . . 
Tl<o ifls\rumon\lJtion has been C$tefull)' t,;hO$fln end".&pedlied to an~wc( Important 
questions about Earth se.lence, end to malCimlte their potential to complemen.t tlelence 
()a~d betng collected 'rom low I>I\CI g-eo.ynchfoflo.us uisl'!ilc$, A brief SlJffinllHY 01 Ih<l 
Earth aclence 10 be addresud by Trian') Is provided belcw. 

Earlh Sdencl1! Ob'ectlves 

fO S'Iltnm11or Bel9Ultl! a:rJ 
t:,C)'\ro(lmtDla! ,Cpi\!CO! 
CIO\I\l~ ami MdMy 
~&8.$(l10n ~ f>l«m.;m 
E lID" QIU,iya!lll(l Oaa~ 

RaymaN Hat';, 

$$7.115 1tG' • ~oM \Ml¢y 
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• 	 R,\d!atlon lind Cllmat'1 Solar (,,:ii,tnt energy is II major olj"erof t~e E"r1.~'s 
clim<Ile. Tho fef.oction, lIbs.orption, end re-emission eli it'lfr .. red facia!!on (healJ 
of tl)at energy, via dOlJdlO. ~erosols, $lmospttoriC composition. oeeenlo, Ie;.(! afld 
land .surfaces. determines: Ihe respoll$!: of the Esrth "yslem to l.'w Incoming 
energy. TflaM's adyanCed radiomeien will measure the radiance& of rel'lected 
8M emitted energy (lVi'll e C(itic.Illllng!e f61"911 wiL' unprecedented accuracy_ 
SuCh 8L'CU,ale ff16,uIJrl!men!& are r,eedao \0 refine and t~st our undel'610ndir;:.; 
of dimBle, climalo chattoe lind the EafVl'6 fadiathll'l process!:!!. Furthermore, 
futuro deep $pace ObSefV3t(Hle!! di:!'\llbv!ed alouM the E6rth wQuld be eoll!! 10 
si/1lu!lsneou£ly £ample f8d:ance& frOM a veri",ly of scattering ilngles wilh 
cofl!.>equcnl further impro-Jcmenl!n radhl!ive bal8nct1 o,tlmales. 

• 	 Cloud Mlcropnyafcal Prop.&rtll:$ ice cryotai shepo end r;lze (je!ennir'll:: the be si;; 
radietlYO' properties 01 onus dOllo's. 8)' fOU1iflt"Iy combinlttg the Scripp~EPIC 
inslrumelll data wUh reneclances mea$oureO wilh the EaM ObuMng System. 
goo'$~"on8ry. (It other Bstcllile'! al cotte.$ponding wave!eoglhs, we can Improve 
OUf capabll111 to monitor cloud particle sh,pe alaR la\itude, and tim., of day, 
These i'tuw!ls will be valuable fO( IlJl1ner eonJUb!r,jng climate models In tlleir 
crillcal calculation, of cloud m\(ttactions with $oolal radia!i¢t'I, 

• 	 Ultraviolet R~dlaUon Atmospheric Ozone shield!! lh.e 6urhH;e of the EDrth from 
m"dl of lhc lelh'/JI u!!r.av!olel rad;.at'on cmiUed by the Sun. Triana's Sctlpps.EPIC 
mslrument wi!) servo as an imponanll;;ornp1ement 10 lhll Tot .. 1 Ozone Miipplng 
SpcW'Omefet (TOMS) instruments on (liher EMn 3cie"~ !latt!'ille$., provldil'lQ 
dato on the ',,11 sunrise 10 zun:sel Ghanges In ozone. clouds, ;)00 aerosol 
",mounts thaI Influence 1'101 only Climate but also lhe amount of UV radiation 
rcaChil'lQ the surface. 

• 	 CIDude. Cloud cover is the key ta,ttor affecting VVe)EpO'llUfe lit !he OleuM. 
Meuurernenls 'Of cloud feftettlvity al 380 nm have been lJ$ed to delerm!n& cloud 
itaru.miltance, and haoJe been ,hOW!) tn be accu(.lIte using data eequired by 
TOMS. Unlike TOMS, Triana win meallJJ(4 the doudllhfOtlghO\Jllhe dllY a1 a 
9ivc:n tocatiorl giving an acourate picture O'f tt\e I.N rtlducl~n by cloud$, and 
Iherefore the UV o)(p!:l'Surn of hUP1ao!l Md pl<aN$. Only the GOF.:S-type 
geo51alional)' &aleUiles hllv. similar coverage for clo:ud~. but witnout the clc.scly 
conel:sloo ozone f'nd lLorosol amol)tl.l~ needed to undcfllu:nd the pcnel'allon of 
uv radiation thtough Ihe almospt'ter~ 

• 	 UV RadibUtH\ at the Surf.te. As res-catchers have learned to do wfin TOMS 
di'la, monl!Oring of UV rfldi<ltion reaching the EaM's surlaw will also be 
possIble with data from the Sctlpps·erlc ln$llu1'I'lent TriMl!'S ,umise 10 sun;el 
view 01 th~ Ml dis\! of Ih.., Earth wiIlC"<'lble hourly (l6timale$ of $urfeco UVo'/e( 
tM ef\tife glObe. 

• 	 Aottl$.ojs F'et1,dc$ 5uspended in the: tI!mOSphIHe, called aerosols, imp<tC1 
climate dii-ed!y by absorbmg and &cBllefing ,013r.:>nd Infrerett radiatloo. and 
lr;dlrccUy by modifying Ihe m)c(ophYlllcal .ttvclure 01 dotnj$. TM maljlfliludlJ of 
Ihe aer0601 forcing or climate is highly uncertain beeaU'ie Be/QSOI concetlltEllion 
Bnd composition 8)(tnoli ~lJbs-lllntHll wallel and lempore! variebillly on lll::ohu 
rall{jing f(l'lM regIonal W global. triana's SCfipP!,.j:.PIC Irlstrurnenl will be the lir!;{ 
10 l;;Omblne v13!ble and UV viawiflg dianne I,. (!Mbiing scientisl& 10 ¢lenve 
mUSlJre" of PfirtiCkt size di3\ri:>ulions as well as iilerQ$'Jf oplicel deplh, With 
rrueh greater restHution than TOMS (8 Km '1$ 100 k'm), Scripps-EPIC cli.\ta wiH 
also be. heUer obj(! to {Iaei{ £Icrosol plumes trom files. oesert-dut.t sourC(lS, and 
voleat'loea.- Data concerning vo!callio:: ost'! i:slmportll:tll (0' Ihe FAA fOf aircraft 
fovtil"!Q, and strJoke plume d.na ate imPOf'".ar.1lO' the US For~sl Servico, and 
Qlheri'; \""ho m4naglt lArge orell" of f;re·prone 1,111010 or mJ>nilor Ait quaHty. ' ' 

• 	 VegetaUon Cilnop)' Mtla.MJrort'lent , 
Due 10 ils Ioeation near tho, $Un-EDrth t,1 pOint. Tfiana'wIlIlIcq-uire imllge:& or 1he 
Eflrtrt jn tlnd.rtcttr fho _olaf flttro're!louiiln direl::!ion, e!$o known as the hot&pot 
direction. Changu In amount of~.Ia~on.leal slrlJ.;;.tv(e, or rtoClion of covered 
land atee e&t'I be <letecled by this method. As a minimum, roan" datil vl.t1 
PIOVinC ihe (odiom&tric c.a:!bf8tion lor klispot end otrler related dala, 

Solar Wind 4'Sp!!cf) Wuther $donef!' 

The Tlian"'" s.a\emt~ ,wili'a!sc hav!! a sUfK)bseNing instrument the 
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PI;)"Sl"rIiI·Magtu.':{¢fT1ChH. II wtu proviull cdfl:; warning fOf 6-0lar I.lMes uno other c,-,Iruffi\l 
50lnr evet"\IS th.ol wuld IlHow ut~ilY eompa"i(!s arn;! &atellftt: operator! 10 cxeCU;8 limell 
ploOldv(es 10 proloc! Iheir 8$$0Is. 11 might alii) ptOVIdC SOme warning to manned 
space minlont such u !he 5pllDO Iil00tion 0, $humc. Than ~pji,bilil<et have lI!reddy 
been dcmon,traled bV Ine pl~$ma tnagr.e10lfl8h.'lf iflsttumenls on tl"lO Advance 
Compositicn Eltpl0f8f CACE1• .e 'JlilC:e science sawllite eurreA!ly (If)IJHlJlil"lg ilt L1 which h, 
Maring jhc bnd of Us daslgn liretime. Trl8n.a's Phuma·M;:lQ ll"nlr<.lmenl.&uJlo I.!l ,\in 
fldvilrced, stTl,\il!et ve(sion of ttle ACE II'!ltnlmal'\a\.lon, and 6-hauld emile at 1.1 In time 10 
cont;nu~ thb v.oiuablu serviCll. NOM. 1M US "8gen{:V will! te'tpdnsltl/illy lOf &p.1lCO 
wQiI"ther lo(tfca.<;!lng. Is 8!fCildy preparing to w~lve TriMa dale, us they dO !'low with 
ACE. 

Edul";Atlo-nalOpportunlthu 

F)fl8Uy, " most ~l(clUng 6nd Aignlf!ci'lfli payoff 10f the TrlliM minion nia.)! be In the are. 
01 cducali-co, Under the s.pOMorsh:p, of NASA, e separa-\G cducation/ll lrnhaneement 
bllow·nn projed wllllnvolve prorenionar edvctltorsln devolQplng high quality 
educatiOo;).1 prodlJd£, Thcse effMs will .un with the inspiteliona! viViW$ 0' lhe rut.[ sunIl! 
FilM, and will lead 10 up-to-date edve.'llionsl m.neriala \hat tan be shured over ihe 
lnlf:lflH!t We aea thIS en.ebl;ng students-Io work on and eltparience $~enCf) "'sues such 
as g!Dba! ¢hang.6' in o:ono. cfout;:l cover, 'Wealher ~ttefns, tracking of pollution plumes 
Md $c8S0n31 e11angl!ll$, We wil! support new >I'M inno"'alivc k"lQuil)' blllled leamlng lIla\ 
ir....olvlYs mumpj1, disciplines. $uch as malheme\ICS, geogr{lpl"ly. computer lechnology. 
a::d physical sclences. 

Summary 

If .an 1Jbj6cWe view of Triano I .. taken,l! lIhould be evidl!lf1\ th31 slgtll(;ca.nl now Earlh <In<! 
.s.P<loCe scienC4 c;O\n be dorlved from thf$ !mportwl miuion, The gejenoo In.t1umenls 
Mva been deaiglled to comp~ment e:dsWlg e.rth .md $pect: wanC4 ulelJll,e_, wt<.He 
a<l'dressing now ami unique quc5t1on:$ thai (;OIJld not bo en.s.were:d 'Without the oo~p 
$P."oo vlewing po';~on. We tully e~ect the1lha ,e$vlts wil! le<ld to .. ddUlone! Earth 
absolving mlulon$ ftom deep $pace. Trl"nil science, coupled Wtth tile educ.&honal 
oppotiuniUe" that can be de~o~d arourn:l IhC Ttiano data wiU make this a most 
exZiMg aad offective misslof\. 
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Ellllhliug.s IHlVC been observing the changing f<lees of nearby planets ever since Galifev first 

pointed hi!' tctc.'Ocope towrnd the sky. For centuries, the t.:olorful di.l!:ks of Jupiter, Saturn and Mar:.; 

were the only planets thal offered nlLlch of:t show. Most other worlds in our sola!' "Y"tem were 

simply {~) far nway to presem 1tII inleresling view. And the planet that could provide (he mu:;l 

cntcfl<\ining vi<.;:w of ait-the earlh-wti" simply too closc.}! took tt white for us to develop the 

lechnology 10 ob.o;;crve (lUI' pll'mel, but as ."nyolle fmnilillf with television or the lmemc{ can lelt 

yon. we now uo so with a vengeance. 


Just click onlO the World Wide Wen and j'0'.1 Can ~cc an image of our home world thar IS ll;.:uaily 

110 more Ihah 11 few hours old. TIlerc\ always a ful! philO of planetary phenomena to ~e: Walch 

1he eerie flow of the e;u1h'l' weIer v'lpor (whi.:h m,lkc!i the globe look wmewluu like the surface of 

an ~Ilicn's (!erchmJ cortex). rullow the t:haaging tempCfnhlrc. .. of {he world's hmd."i ilOd seas (more 

complex Ilmll you might suspecl) anti the wispy, .nltnO;.l dreamlike covering of toe planet's cloud;;.: 

(heUcr Umn Ine Weather Channel), 1.lnd get up to dUle tom thc locmion of the 21 mo~t recent 

carlhtlunkc~ (which are more frequent than yuu might think), 


ThCl'C glohal views are remarknblc in Ihel1lSt:lvcs. btlt they're also not quite legitimate pienel 

walching: Ali of them are c('Impositcs or Imllh" derived rmm satellite images or from ground«ba,,,cd 

slations. Jni not Hke Jonking at Iheearth lhrough n lclcscop<!. 111JS will chnnge in the ye<lr 2001. 

however, when Web surfer" will be irealcd lO a globnl view of our planet as imaged by ,<I 


Npacccraft };ilualed a million miles away, "ine ~p:\cecron. called Triana. wi1l be located at the 

l.agrange LllibrattOil pOinl {where the gm\lilalionallugs of ihe :.un and Ule earth are effectively 

ncu{rl1lizcd). A11hllt disl<lncC.lIlC cnnh will cover n~} more than half a degl'Ce in Triana's !iky

iloout the Sil.c ('If the full mtlOll-and the onool'ud c.tmcrn win hii've 10 peer <\1 the earth through" 

tdescope. 


The flolion of uh~erving the carlll fn}H1 the L! v(1lllagc polm ha.I; heell a vision of space scientists 

l!)r dccad<:s. hUI a.. mosl :-;cicntists k now, h~\vi!lg un idea i.I; nearly wOl1hle..:s if you don't have the 

mOlley \0 make it <I matily. This i_" where Ihe Ilighuimc (!reams 0f Vice-President Al Gore come 

inlo play cady in J99K, As lhe slory !;(\CS, Gn!'e woke np one morning thinking it might be nice \0 


have a highdermilioll-1'V-qthllilY im,\ge of the sUlllit disk of Ihe earth nvailable on the Interne! 24 

hours:l day, a concept he c,llled "Dit:dial E:Ulh .... By Ihc aultlll!u ur 1998.lcsi> than ~l yeaI' (1ft!:!' 


Ciore's. ~isiufl,_lhe Triautl project w,,~ hom. (There is a lesson hClc for young people conSidering t\ 

carecl: lit sciellce,) . 


-Although GOIC'!' cone'cPl \-~as originally (.:riticii',cd hy some S.clCl11lstS tl5 having littie SCicnLir.ic 

value; the incarnation ufthe Tdana missiOll will addrcs . ..; s{)me fundamental qucl'tion .. aboullhc" 

c~tllh's' climate. ~c princip;.\Unvesligator of the Triuna project, Fn\llci~co Valero at the Scrjpp~ 

tn~titti{ion of Oceauography in La Jolla. California. i;; adamant tlmt projcci won't piudl1ce "ju:>! 

;,1I10lh\:1' ~C1C':11 ~ilveL" 

ValCl'l)'.s phll'l for Triana. includes ~ broadband radlmru::ier thai will measure the iJnloum of the 
.Sl1I,,!" energy t'lat the eal'th reneW; baek to ~pucc, Since ~ul1light is the principal engine, driving our 
weather. un OIq:um1c -measure of how mllch XOfllf energy the earth absorhs is crhical for ciimaie' .'. 

,mod(*•. (:urrcnl mean" of mcasurin~nhc rcnectetJ energy require the integration of-sevem) .filltclli!c' '" 

.:-;t:atlS th~t ~();Ier Urelati~cly narrow "~fip of (he earth.. "nlcre'is 11 ,disparity of eight ~rcenl . ' . . - , . .,',' 

http:SCicnLir.ic
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between Ihe the(m;:tic<ll al1d the l'-xperilllcnl;.lIIHc;:tSUrcs of lhi5 Yiituc," say:;; Valero, "Paft of the 
prohkm ma, be lllal l'<l'.v!;nd satdlilc scan" have to he ;nildll.:d \ogcther \0 produce a globRllile<lsul\~ 
of rcflccte:d t~lIcrg)l. Tdana wiil he much more iJ\:CUf;\1C hccausc we can average man)' global 
sllap:.;hol). of Ihc c<ll1h." In VillcfO'~ mind there's. Jit1le quc.<;tIOl1 lha! good science will come from 
Trian... and he is alrc,ltly hmching schcme~ to place cnI1h~ob5Crvin~ lclc..~cOPC5 at olher Lagrange 

. poinls. 

Tl'ialitl is scheduled (0 he lnu[)chcd from the Space SIl\1Ulc hue in 2000. on Ihe eve of the new 

millennium and nearl, 400 yeats uftcr Oalileo. There's something poetic about ob$crving (HIl' 


plnnei through a tclcscupe: We']: hnvc finu1!y brought the Galilean revolution full circle, 


~Mich&el S1.pir 


