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BACKGROUND 
For over three docades, satellite sensors have collected data of the Earth's land st~rfat:e, providing iriformatioii for moilitoring 
glohal. regional, and local changes in our natural resources and environnit?iit, Only wit11 satellites, wliich car1 cover large areas 
of the g lo t~e  at r o g ~ ~ l a r  intervals,  is it practical to quic:klg understand such developmerits as  deforestation, desertific:ation, 
enxrironruental contarnination, and natural hazarrls. Temporal comparisons of satellite irnages can make these phenomena quite 
clear. Aside from the larger q ~ ~ e s t i o ~ i  of change at the glohal scale, tliese data provide iiiforrriatio~i to sc:ientists studving water, 
energy, arid mineral resources problums, to help protect environmental quality, and to c o ~ l t r i b ~ ~ t o  to prutlent, orderly manage- 
ment ant1 ilevt?lopiiie~lt of our Nation's natliral resources. These data ha1.e accumillated, constituting historical records that 
s l ~ o ~ ~ l t i  he arcllivetl and made available to a Ilroad user c:omniunity. Recognizing the importance of preserving these data, 
Congress ilirectod the Departriieilt of Interior to create the  Nmtionrrl Satellite Land t i e n ~ o t r  Sellsir~p, Dntn Archive (Public Law 
102-555) . a perrrlant:nt government archive of lantl satellite data. Formally established in 1002, tlie archive is housed in, and 
ruanaged by, the [J.S. Geological S~l rvey  (USGS) EKOS Data Center (EDC;) near Sioux Falls, South Dakota. 

ARCHIVE HOLDINGS 
EDC has archived, n~anaged ,  and distributed land remote sensing data and other Earth surface data since 1972. A large collec- 
tion o f  data, including Landsat TM and MSS ancl NOAA's Ad\~anced  Very High Resolution Radionieter (AVIIRR), were already 
archived at tlie Center hefore Congress ensured its longevity by esta1)lisliing the Natiolial Satellite Land Rrlnotc Sensing Dmta 
Archive. Over the past tliree decatles the Nation has iuvestetl more than $3 billion to ac:quire arid distribute data worldwitie 
from thc  Landsat series of satellites, liiore than 120.000 gigabytes of .~vhich are held at the ElIOS Data Center. This  collection 
from Landsats 1 through 5 forr~ls the core of the national archive. The archive also inclutles more than 12,000 gigabytes of 
AVHliR data, a ~ i d  more than 880,000 det:lassifietl intelligence satellite pliotograplis. By 2001. holtlii~gs will include data from: 
Landsat 7; NASA's MODIS instrument; ASTER, a c:ooperativc effort betwec?n NASA and Japan's Ministry of International Trade 
and Industry: the Shuttle Radar Topography Mission (SKTM), a joint venture of NASA and the National Imagery and Mapping 
Agency; LightSAR, a NASA synthetic-aperture radar instrument; and ,  NASA's Small Spacecraft Technology Initiative (SSTI), 
including both the Lewis and (,'lark small satellites. By 2005, the collection will grow to approxi~natelg 2,400,000 gigabytes of 
data. 

CHALLENGE 
Managing the expo~zential growth of these holdings is a daunting task, but is orrly thc beginning of the cllallenge emerging over 
the next decade. The challenge is compounded by tlic archive's primary objective to distribute data on demand to a global 
community of scientific users. 

EDC is a world leader not only in  archiving techniques for rernotely sensed data, but also in delivering data to entl users 
quickly, in forrns they car1 use, at costs they can bear. Every advance i n  online distribution, in storage media. in ;ipplications 
research, or in cost saving delivery technologies equates to more usors. As demand increases and user expectations about 
delivery times and efficiency rise, tlie challenge is to meet these demarids and expectations. An important element in  address- 
ing thest? challenges is to establish partnerships with other government agcnc:ies, the private scctor. ailrl international organiza- 
tions. 

DATA MIGRATION 
Public Law 102-555 rcqni r t :~  the lJ.S. Department of Interior, specifically 1JSC:S-ED(:, to maintain Landsat and other land re- 
nlote sensing data for long-tern~ scic:ritific analysis anti study. To c ~ l s u r c  these data are available in the f u t ~ u e ,  EDC eml~arked on  
;I major program in 1!)1)0 to transfcr all U.S. Lalidsat data to a nexv storage metlinm. Aftcr evaluating s t ? \ ~ i r i ~ l  types of archival 
~ n e d i a ,  the Digital Cassottc Recording System-incremental (DCRSi) techl~ology cvas selectcd for  its reliability, low cost, high 
data density (48 gigabjrttts/c;isst?tte) and higli transfer rates (107 mttgabits1soc:ond). 

The TMIMSS Archive (:onversion Systerli (TMACS) began converting the 1979 to 1902 MSS data in  I)cccrnl~er 1992, fol- 
lo~vr?d b!, the 1982 to 1992 TM data in Noverinber 1993. A major milestono was recently achie\rnd when  all Landsat data 
acquirc:rl b y  the  l1.S. bctxvee:~~ 1979 and 1802 (352.733 MSS scones and 32U.490 Tbf scnnr?s) worct successt'r~lly tr;~nsferretl to 
digital c:assette tape. Over 120,000 scenes previously unproc:essed and uncataloguetl, were proccsscil, insl~et:ted, anti c:ata- 
1ogut:ct d u r i ~ l g  the conversion. These new 'l'M scenes arc! now referencecl in the Gloh;ll Land IllSnrnlation Systt:in (GLIS) anti arc 
available froill IJSGS-EDC. T h r o u g l ~ o l ~ t  the conversio~i  process, data on aging tapes suffering from a hytlrolysis problem were 
recoxrereti usirig a baking proccss at 55Y: for 24 hours. So far, EDC has a 100%1 suc:cess rate in  rec:olrcring data frorn affected 
tapes. 

ACCESSING THE ARCHIVE 
Information on data i n  the arc:Iiive can he obtained oilline by using GI,IS. IJsers (:an search for, and access metadata, and  place 
orders for irnages interactively. Iicloased i n  1'3'31, GLIS is ari interactive source of inf'orniatiorl for l;lnd rerriote se~ is ing  and 
ottic:r Earl11 surface dat;r. In its Woi.ld Wide Web version, it includes solntt l ~ r o w s e ,  search, a n d  ortlor capahilitics for various 
data sets. The GI,IS web address is  ~ ~ ~ ~ : / / ~ ~ c I . v M ~ M . c ~ . I ~ s ~ s . ~ o L ' / ~ I ' A ~ ~ ~ ~ s / .  

CONCLUSION 
'The archjvc is a national resource for e n v i r o ~ ~ m e n t a l  research, lal~cl management, ~latriral hazard analysis, and resource devcl- 
o p n ~ e n t .  xvith applications that extenti 1vel1 beyond America's borders. The \vorltlwide community of archive users inc l~ tdes  
personnel in fcderal, state, and local governments, academia, and private rnterl)rise. All have an acutt: iritercst in the assured 
availability of data. No othcr ~ ia t iona l  resourcc provides as rnr~ch global, repetitive, multispectri~l,  calihrated digital data from 
a single archive. The Notional Sotollite La11d Renlote Serlsir~g Dcltcl Archive? resources coinpose a t)aselirie ~ h r o n o l o g y  of change, 
both natural a n d  human-incluced, that rnake it invaluable for scientific: assessment and prediction. 
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