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Foreword

l oba l  land  cover  da ta  a re  essent ia l  to  most  g loba l

change research  ac t iv i t ies ,  inc lud ing  assess ing

cur ren t  g loba l  env i ronmenta l  cond i t ions ,  and

simulating future environmental scenarios that ult imate-

ly  lead  to  pub l i c  po l i cy  deve lopment .  In  add i t ion ,  land

cover  da ta  a re  app l ied  in  cont inenta l  sca le  opera t iona l

env i ronmenta l  app l i ca t ions  (e .g . ,  weather  fo recas t ing ,

f i re  danger  assessments ,  resource  deve lopment  p lann ing ,

and the establ ishment of air qual i ty standards). Integrat-

ed  sc ience programs,  such as  the  U.S.  G loba l  Change Re-

search Program, have brought about substantial improve-

ments in understanding the complexit ies of the Earth

systems. However, real progress in predict ive analyses

requ i res  tha t  we improve a l l  e lements  o f  the  mode l ing

tr iangle - theory, data, and models'  The importance of

the  l ink  be tween mode ls  and da ta  was prec ise ly  s ta ted

by J.L. Lions of the French Centre National d'Etudes

Spat ia les  when he  opened an  In te rna t iona l  Geosphere

Biosphere  Programme ( IGBPI  workshop in  Tou louse,

France on  da ta  requ i rements  fo r  g loba l  mode l ing .  L ions

remarked tha t  " . . ,  a  mode l  w i thout  da ta  has  no  pred ic -

t ive value. Data without models can only bring confu-

s ion . "  C lear ly ,  an  in te r tw ined sequence o f  va l ida ted  and

calibrated theory, data, and models are essential to the

improved predict ion of both short- and long-term envi-

ronmenta l  phenomena.

Globa l  sca le  land cover  maps have ex is ted  fo r  many

years. They can be found in many atlases, textbooks, and

even in the scienti f ic l i terature' Some are general iza-

t ions  based upon some knowledge o f  a  combina t ion  o f

cl imate and landforms, others relate to categories of

natural cover, and st i l l  others may mix anthropogenic

ca tegor ies  (e .g .  agr icu l tu re  and popu la ted  p laces)  a long

with natural vegetation. These maps were typical ly com-

p i led  f rom d ispara te  sources '  Some o f  these land cover

representations have been compiled with considerable

scienti f ic understanding and care and serve as the "ex-

pert test imony" of their authors as to their conception of

the  spat ia l  d is t r ibu t ion  o f  g loba l  land  cover  types .  What

we report on in this special issue is dif ferent.

Unti l  the latter half  of this century i t  was impractical

to generate an internal ly consistent data set of the type

needed to  p roduce a  sc ience qua l i t y  g loba l  sca le  land

cover product. With the orbit ing of civi l  Earth observing

sate l l i tes  in  the  1960s the  needed source  da ta  began to  be

acquired. Advances in computational capabil i t ies in the

la te  1980s prov ided the  ab i l i t y  to  hand le  the  vo lume o f

needed da ta .  In  the  ear ly  1990s ,  the  in te rna t iona l  in f ra -

structure to col lect and process the required data became

poss ib le .  Now,  under  the  ausp ices  o f  the  IGBP,  and

through the sponsorship of the agency part icipants in the
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U.S. Global Change Research Program, along with the co-

opera t ion  o f  many ind iv idua ls  and organ iza t ions ,  an  in -

te rna l l y  cons is ten t  h igh- reso lu t ion  g loba l  sca le  land

cover  p roduc t  has  been deve loped.

The production of the IGBP-Data and Information Sys-

tem 1km g loba l  land  cover  (DISCover )  p roduc t  led  to  the

challenging task of carrying out the global scale val ida-

t ion project documented herein. This entire effort has

been scienti f icat ly, technical ly, and logist ical ly chal-

leng ing .  I t  cou ld  no t  have been accompl ished w i thout

the help and cooperation of many inst i tut ions and orga-

nizations. We grateful ly acknowledge the contr ibutions

of everyone who has part icipated. The research pre-

sented in this volume highl ights our results, identi f ies

the l imitat ions and uncertaint ies, and provides insights

into future global mapping and val idation init iat ives. We

believe this work is an important step toward providing

the quali ty of data and information that wi l l  improve

both our fundamental understanding of the planet Earth

and our abi l i ty to manage our planetary resources in a

sustainable fashion.

The ar t i c les  tha t  make up  th is  spec ia l  i ssue prov ide  a

comprehens ive  rev iew o f  the  ra t iona le  and methods  used

to create and val idate the IGBP DISCover global land

cover  da ta  se t .  In  the  lead ar t i c le ,  Be lward  e f  o1 .  Iays  ou t

the rat ionale for this undertaking, and highl ights the ex-

tensive international part icipation that was involved in

the  DISCover  in i t ia t i ve .  Love land e f  41 .  p rov ides  a  re -

view of the global mapping strategy and an analysis of

the technical chal lenges faced when mapping the global

land surface. Brown ef a1. explains the role and experi-

ences of users in ref ining the DISCover database. Val ida-

t ion  produc t ion  issues ,  inc lud ing  va l ida t ion  da ta  se t  de-

velopment methods and issues (Husak et ol.)  and the role

of image interpretat ion keys as aids in the val idation

process (KeIIy et oJ.) are then presented. Scepan pre-

sents  the  accuracy  assessment  methods  and resu l ts ,  and

Scepan et oJ. review the chal lenges faced by interpreters

developing the reference data used in the accuracy as-

sessment. Muchoney et ol.  outl ines how detai led land

cover  conf idence s i te  da ta  co l lec ted  dur ing  the  va l ida-

t ion project can be used to further understand DISCover

characterist ics. Defr ies and Los provide a frame of refer-

ence regarding the meaning of the accuracy statements

by  assess ing  the i r  imp l ica t ions  in  c l imate  mode l ing .  F i -

nal ly, Estes et al.  olfer a cri t ical review of the successes,

issues ,  and lessons  tha t  may benef i t  the  nex t  genera t ion

of  g loba l  land  cover  mapp ing  and va l ida t ion  pro jec ts .

There can be no more invigorating activi ty for any re-

searcher  than to  par t i c ipa te  in  a  "g loba l  f i r s t ' "  Docu-
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mented here ,  to  the  bes t  o f  our  knowledge,  i s  the  f i rs t  a t -
tempt  to  va l ida te  a  g loba l  sca le ,  land  cover  map.  Wi l l  i t
be the last? We know that new mapping init iat ives are
on the horizon. There are plans to routinely use NASA's
Terra Moderate Imaging Spectrometer (MODIS) data to
map global land cover. However, we are not aware of
any plans to continue a global val idation program.

We welcome and encourage al l  constructive comments
and cri t icisms of this work. We thank al l  of the authors
and everyone associated with this effort for their contr ibu-
t ions. We also thank the American Society of photogram-

metry and Remote Sensing for devoting this special issue
to the global land cover mapping and val idatior srory.

Pro jec t  da ta  se ts  a re  ava i lab le  a t  h t tp : / /
edcwww.cr .usgs .gov / landdaac/g lcc /g lcc .h tml
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