The Earth Observer March - April 2008 Volume 20, Issue 2 35

Landsat Science Team Meeting Summary

eomas R. Loveland, U.S. Geological Survey Earth Resources Observation and Science Center, Lofeland@usgs.gov
James R. Irons, NASA Goddard Space Flight Center, James.R.Irons@nasa.gov

Curtis E. Woodcock, Department of Geography and Environment, Boston University, curtis@bu.ed

Meeting Overview Science Team addressed and provided inputs to NASA
and the USGS since the June 2007 meeting. *e topics
e Landsat Science Teambsponsored by the U.S.  and outcomes included:
Geological Survey (USGS) and NASAPmet January
8110, 2008, at the USGS Earth Resources Observationt -BOETB U E&Tddn QrévidedDnput on
and Science (EROS) Center near Sioux Falls, SD. e content and wording that USGS and NASA incor-
meeting objectives were to: porated into the recently approved data policy.
t -BOETBU -%$. BSDIJWF DPOUJOVJUZ BOE |
t SFWJFX SFDFOU 64(4 BOE /"4" - ROGESHBidpléntehtiBg a plan to make all Landsat
Continuity Mission (LDCM) implementation data available at no cost via the Internet.
steps and Landsat activities; t 4AUBOEBSE QSPEVDEG®hRY &M EIJNFOTJIPOT
t SFWIJFX -BOETBU BSDIJWF QS B Ddg@&dRHie Tdns récQn@rieglatidroid thamkgé stan-
with special emphasis on establishing a global con- dard product pixel dimensions to 15- and 30-m
solidated Landsat archive and ensuring consistent rather than the current 14.25- and 28.5-m sizes.
data formats, access, and policies for all Landsat t $MPVE DPWFS DNMJSGS agitegcDIJmDBUJPOT

data holdings (Landsat 1+8); and to raise the cloud threshold for no-cost Landsat
t QSPWJEF SFDPNNFOEBUJPOT P stébard pBddcsTi®md 10% to 20% and will
and other issues and opportunities. make scenes with higher amounts of cloud cover

available using on-demand processing.
*e meeting agenda and presentations are availableat: t -%$. TUBOEBSE QSPEVRWaSFRVISFNFOUT

ldcm.usgs.gov/january2008MeetingAgenda.php sessed the science and applications value of a lower
level LDCM standard product (e.g., Level 0) and

Introductory Comments recommended adding one to the LDCM product
suite. USGS and NASA concluded that there is

Tom Loveland[lUSGSBLandsat Science Teiitiated bene®t to the additional product, and an analysis

the meeting with a review of the issues that the Landsat of cost and schedule impacts is being carried out.
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Curtis Woodcock[Boston Universityllandsat Science LDCM Status

Team Leadset the tone for the meeting by emphasiz-

ing the importance of viewing Landsat and LDCM in Bill Ochs [NASA GSFCELDCM Project Manager

the same context. He urged the Team to contribute toandMike Headley[USGSBLDCM Project Manager
LDCM requirements studies and to help ensure that provided reports on the status of LDCM planning and
all Landsat products will be available with consistent implementation. e NASA and USGS team is work-

formats, access strategies, and data policies. ing toward a launch readiness date of July 2011.

Landsat 5 and 7 Status Ochsreported that the Operational Land Imager (OLI)
development was awarded to Ball Aerospace and Tech-

Kristi Kline [USGSBLandsat Project Mangger nology Corporation (BATC) of Boulder, CO, in July

provided an update on the status of Landsats 5 and 2007. Since the award, numerous subsystem p@es revi
Landsat 5 imaging was suspended in October 2007 cheeve been conducted and OLI systems requirentents an
to a loss of a cell from one of two batteries. e Landsamntegrated baseline reviews were successfulstedmpl
“ight operations sta! is working on a solution and a ee spacecraft procurement is in the ®nal stages and
new operations strategy. Resumption of Landsat 5 aceontract award is expected in early spring 2008. ¢e
quisitions is scheduled for February 2@@®.er than contract for the launch vehicle Adias Vwas awarded

the 2003 Scan Line Corrector (e.g., SLC-o!) anomalyto Lockheed Martin Commercial Launch Services of
Landsat 7 is fully functional and continues to collect Littleton, CO, in October 2007. «e request for prog
extensive global coverage. Képerted that the pilot  als (RFP) for the ®nal part of the space segment, th
activity that provided no-cost Landsat 7 Enhanced seMission Operations Element, will be released sdon a
matic Mapper Plus (ETM+) SLC-o! data (May 2003 an award decision is expected in early Summer 2008.
through the present) for the U.S. has been continued

and expanded. «e pilot originally consisted of data NASA and the USGS are involved in a number of

with less than 10% cloud cover but was expanded in reviews of LDCM systems. se USGS completed
October 2007 to scenes with 20% or less cloud coverthe ground system requirements review and is now

«e pilot is the ®rst step toward making all Landsat dataonducting the ground system element requirements

in the USGS archive available via the Internet at no costiews. e system requirements reviews are examining

(see Landsat Archive Discussion). the functional and performance requirements de®ned
for the LDCM systems. Ochs said that the Mission

Je! Masek[NASAGoddard Space Flight Center De®nition Review (MDR) is scheduled for April 2008.

(GSFC)DLDCM Deputy Project Sciehgiatre an e MDR is a formal examination of the proposed

update on the NASA+USGS Global Land Survey  requirements, the mission architecture, and the "ow

(GLS) 2005 initiative. *e GLS-2005 activity is a down to all functional elements of the mission to en-

continuation of the LandsaeoCovearthorecti®ed sure that the overall concept is complete, feasible, and

global dataset (1975, 1990, and 2000 epochs) and consistent with available resources.

adds 2005-era global Landsat to the GLS archive. ¢e

originalGeoCovelata for the three periods are being Ochsalso discussed the status of two additional

reprocessed to improve geometric accuracy through instruments that are being considered for the LDCM

improved Shuttle Radar Topography Mission digital spacecraft. e sermal Infrared Sensor (TIRS) would

elevation models and additional ground control. e  provide two thermal channels with 120-m resolution

reprocessed data are based on 15-, 30-, and 60-m pireld would provide much needed continuity with past

rather than the 14.25-, 28.5, and 57-m pixel dimen- Landsat thermal measurements. NASA has completed

sions used previously. ee 2005-era data will use the studies that resulted in the development of a feasible

improved geometric baseline. ¢e reprocessed North concept, but no funds are available to continue the

America data have been delivered (November 2007) planning or to build TIRS. e LDCM spacecraft

and the initial validation indicates ~18-m root mean speci®cations require the capability for carrying the

square error (RMSE) on a per-scene basis. All GLS TIRS instrumentA decision to add TIRS to the

products will be made available online at no costto LDCM payload at this time would likely delay the

users. +e data will be made available immediately aft&/DCM launch by at least a year.

production and the ®rst datasets should be released in

late January 2008. e second instrument is the Total Solar Irradiance
Sensor (TSIS), which consists of the Total Irradiance
Monitor (TIM) and the Spectral Irradiance Monitor

! Landsat 5 is now back on-line and the sematic Mapper  (SIM). TSIS was originally planned for the National

instrument is approaching normal operating temperatures. Polar-orbiting Operational Environmental Satellite
System (NPOESS) platform but was removed. «e
O"ce of Science and Technology Policy recommended
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placing TSIS on any available and suitable vehicle in Ed Grigsby[NASA Headquartersbandsat Program
time to overlap with the Glory mission; LDCM is the ExecutijeandJim Irons[NASA GSFCELDCM Proj-
prime candidate. ¢e purpose of TSIS is to improve theect Scienfided a discussion on recent reviews within
understanding of the suntEarth climate connection. NASA on LDCM and OLI schedule issues and risks.
e LDCM schedule is driven by the need to mini-
Jeanine Murphy-MorrigNASA Goddard Space mize a data gap with Landsat 7. Since a data gap could
Flight CenterBOLI Instrument Manad@rovided an occur at any time, the LDCM instrument schedule
overview of OLI characteristics, status, and scheduleis very aggressive. ¢e resulting risks associated with
Baseline instrument design characteristics include: the aggressive schedule are recognized and NASA has
been conducting a requirements analysis to determine
t IVTICSPPN JOTUSVNFOU XJU loptiGnsBdD @femidl riSker&lticiid lnd mitigation.

from 443 nm to 2200 nm; Speci®c elements that could alect the launch readiness
t GPVS NJSSPS UFMFTDPQF date include the addition of TSIS and TIRS, and OLI
t GPDBM QMBOF BSSBZ DP-OTJT4pdaRatiz dealih§ With Bhe ceakiaQadBotol and cirrus
semblies; bands, pixel-to-pixel uniformity, radiometric stability,

t TPMBS DBMJCSBUPS UP CF V TaREsighal-Bomo¢-ratios =& Landsat Science Team
t JOUSB PSCJU DBMJCSBUJPO Md&NsRad to provide input to NASA management on
t EBSL TIVUUFS GPS P TFU DBMReEsSHBUWESPO BOE
t UXFMWF CJU SFTPMVUJPO
e Team found value in all of the targeted capabilities
e telescope optical design has been completed; and reiterated the bene®ts of adding a thermal infra-
contracts are in place for the optical bench; and the red sensor. e Team recognized the value of the new
primary, secondary, and quaternary mirrors are beingcoastal band for coastal and inland lake water qual-
polished, while the tertiary mirror light weighting is ity monitoring as well as the potential for improving
nearing completion. «e preliminary design review for the atmospheric correction of the other OLI bands.
key focal plane array components (detector and read8irnilarly, the new short-wave infrared band for cirrus
integrated circuits) are complete as is the peer reviewcloud detection will improve the ability to account
of ®lters. Plans for algorithm and integration and testfor icetcloud attenuation of the signal received in the
functions are also underway. other OLI bands. *e Team also concluded that across
track pixel-to-pixel uniformity and radiometric stabil-
Headleyreported that the ground systems requiremernity are essential to detecting and characterizing land
review was successfully completed in September 200%ver change, while the speci®ed signal-to-noise ratios
and the element requirements reviews are now undewill substantially advance capabilities to recognize and
way. *e ground system preliminary design review is characterize land cover.
targeted for September 2008. Heaaly provided an
update on key ground systems procurements. e Team agreed that current spectral band and-+adio
metric performance requirements should be retaxed o
Ground antenna and network services procurementswaived only if the full achievement of the reqairsm
are planned for mid-2008, and the “ight operations does not jeopardize the overall mission and lihetabi
team procurement Request for Proposal (RFP) will beobserve the 2012 growing season. Small depaotures f
released in spring 2008 with a contract award plannedpeci®cation may be acceptable in some cases, but d
for late summer 2008. matic degradations in performance might compromise
the entire mission. e Team also values the irwiusd
Finally, Headlegummarized discussions with represerthe thermal sensor if the development and integrati
tatives of the International Cooperator (IC) network can be completed in time for LDCM to reach opera-
regarding their interest in LDCM. IC respondents tional status by March 2012. e addition of TIRSutmb
included Argentina, Australia, Brazil, Canada, China, add up to a year of additional development Ardelay
European Space Agency, German Aerospace Centerpof a year is not acceptable, and the Landsat Seienc
Hiroshima Institute of Technology in Japan, Remote Team suggested that NASA ®nd and implement other
Sensing Technology Center of Japan, South Africa, aagproaches for restoring the thermal imaging capa-
«ailand. All expressed interest in continuing as ICs in bilities provided by Landsats 5 and 7.
the LDCM era and prefer to receive LDCM data via
a direct downlink. While some expressed interest in Landsat Archive Discussion
also receiving Level 1T data via the Internet, many ICs
desire having control over processing speci®cations.A special focus during the meeting was a review of
e ICs expressed their support for thermal imaging Landsat archive practices and opportunities with special
capabilities. IC representatives will be invited to futuremphasis on establishing a global consolidated Landsat
Landsat Science Team meetings.
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archive and ensuring consistent data formats, accessCovington explained that the global consolidated

and policies for all Landsat data holdiRgg.Byrnes archive has several objectives.

[USGSBLiaison for Satellite Misditetso! the topic

with a summary of the recently implemented USGSt t % FUFSNJOF UIF XJMMJOHOFTT PG
NASA Landsat Data Distribution Policy. ¢e policy in this elort.

concludesiin accordance with OMB Circular A-130 t % FUFSNJOF UIF MPDBUJPO FYUFO
and the USGS Data Policy, the USGS provides selected the historical Landsat archives around the world.

satellite data products for retrieval via the Internetatnot (FOFSBUF B MJTU PG UIF JOTUSVN

charge to usesgs®sets the stage for signi®cantly ex- con, MSS, TM, ETM+), data format, and media

panded access and use of the Landsat archive for sciencg/pe at each location.

and applications. t "TTFTT UIF FRVJQNFOU TPGUXBSF
of elort necessary to acquire, ingest, process, and

Kristi Kline explained that the USGS is beginning archive the data.

to phase in no-cost access to all archived Landsatdatat % FWFMPQ BO FTUJNBUFE-DPTU BO

(July 1972 to present). e USGS-operated Landsat lishing a global consolidated archive.

archive currently includes close to 2.2 million scenes,

or over 1,100 terabytes of data. Access to the archiveis investigation is in the fact-®nding stage. pdate

will be staged incrementally as system conversions, will be provided at future Landsat Science Teatingsee

calibration strategies, and other implementation issues

are resolved. «e images will be in a rolling data pool ee next topics involving the Landsat archive focused

or processed using an on-demand strategy based onon radiometry and calibratidrian Markham

a single L1T product de®nition (calibrated, terrain  [NASA GSFCELandsat Calibration Sciehteported

corrected, orthorecti®ed to a Universal Transverse on the status of Landsats 5 and 7 radiometric perfor-

Mercator projection, and 15-, 30-, and 60-m pixels mance. Markham concluded that Landsat 7 ETM+ per-

resampled using cubic convolution). LDCM data will formance is stable, except for changes induced by the

also be processed to the same L1T speci®cations. Oswtch to bumper mode operations. ¢e switch made

the transition is completed, all Landsat data held in tha April 2007 disrupted the ETM+ sensor alignment

USGS National Satellite Land Remote Sensing Data calibration. Prior to the switch, 97% of the scenes had

Archive will be available in electronic format over the better than 50-m Root Mean Square Error, but with

Internet to anyone at no cost. bumper mode operations, only 65% of the scenes had
better than 50-m RMSE. Markham also concluded that

e next Landsat archive issue discussed dealt with astandsat 5 TM performance was stable through October

sembling a consolidated global Landsat archive. Whil2007 when imaging was suspended. With the January

the USGS archive of global coverage is extensive, th2@8 resumption of imaging, there will be a need for

is a signi®cant amount of coverage held by Landsat f@squent bumper mode calibration. He also reported

Steve LabahflUSGSD International Ground Station that Landsat 5 TM re ective and thermal band calibra-

Network Managegave an overview of the current IC tions were updated in April 2007 and that the thermal

network and discussed its role, capabilities, and expelotand calibration accuracy since 1999 is now compa-

tions in the global Landsat ground network. Twelve 1Q=ble to the ETM+ thermal band.

are receiving Landsat 5 TM data and nine are collecting

Landsat 7 ETM+ data. Dennis Helder[South Dakota State UniversitiBnd-
sat Science Team Mehiisefed the Team on using

Steven Covingtoljee Aerospace Corporationb Landsat 7 ETM+ to calibrate OLI data. Helder also

Landsat 5 & 7 Flight Systems Mdnamgsented an presented a strategy for consistent calibration of the

evaluation of the process, cost, and relative merit for entire Landsat archive. «e Government Calibration/
consolidating a copy of the global archive of historicaValidation Plan de®nes scope, roles, and responsibilities.
Landsat imagery at EROS. International ground sta- Essentially, NASA leads through commissioning and
tions have collected Landsat scenes since the launchtloé USGS leads during operations. ¢e plan speci®es
Landsat 1 in July 1972. Over the past 35 years, over pérforming characterizations on every scene acquired.
ground stations have been con®gured to receive LanBsatause of the increase in the number of detectors,
data. eere are nine historical collection sites operatedautomation will be used to provide immediate alerts
by seven organizations that likely have some signi®cahthe need to update calibration and warnings of
unique historical Landsat data not duplicated in the instrument and product performance degradation. An
USGS Landsat archive. eere is also growing concern over ight between Landsat 7 and LDCM provides the
about the state of the historical international archivespest opportunity for calibration continuity through
especially at inactive stations where there are no actieeoss-calibration. Cross-calibration with bridge sen-
contacts. It is clear that a consolidated archive wouldsors provides a limited capability to ensure consistent
have many bene®ts for global studies. calibration. «is, augmented with the use of pseudo-
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invariant sites for trending and vicarious calibration, t BDRVJSF 6 4 MBOE JNBHJOH TZTUENT BO!
may provide a second approach to bridgingthegap. t EFWFMPQ OFX BQQMJDBUJPOT GPS GFEFS
Helderrecommended that a cross-calibration plan using local governments;

Landsat 7 ETM+ and Landsat 5 TM with bridgesen- t JOWFTUJHBUF BOE EFWFMPQ OFX SFNPUF
sors and with pseudoinvariant sites be developed and  nology;

implemented. t FOTVSF EBUB EFMJWFSZ UP VOJWFSTJUJF
nongovernmental organizations, and international

Finally, Heldetaid out a strategy for achieving the organizations; and

goal of having consistently calibrated data #oeoss t DPPSEJOBUF BDRVJTJUJPO BOE EBUB EJT

entire Landsat archive. ¢e basic tenets of theegfyat with U.S. industry, foreign governments, and

are as follows. foreign commercial ®ms.

t -BOETBU 5. IBT BMSFBEZ CFHA®véddh €lseJNLIPR@hsMe aiiaMlidy, access, and
brated with Landsat 7 ETM+. ease of use of land imaging data for the Nation.°

t -BOETBU 5. DBO CF DSPTT DBMJCSBUFE UP -BOETBU
TM due to the availability of coincident collectionsQuirk concluded by asking the Landsat Science Team
over multiple targets. members to continue their elorts to advocate for Land-

t -BOETBUT BOE .VMUJTQ FD W EapbbiliieB &n@ 6 Srovidiedspeci®c input to NLIP by
can be cross-calibrated with TM, but there will  participating in the Land Imaging Advisory Committee,
be complications due to dilerences in spectral  reviewing strategic plans, providing guidance on the
response functions. Landsat 9 requirements de®nition process, contribut-

t -BOETBU .44 DBMJCSBUJPO ihg tdBthe &e®bitiod Bfvhestigne cdrR®nent of NLIP,
achieving consistent calibration for the ®rst de- and developing new applications for federal, state, and
cade of Landsat observations. eere are very few local governments.
overlapping scenes available for usinséugloin-
variant site approaohlink Landsat 3 to Landsat  Principal Investigator and Other Reports
4 MSS. «e usefulness of onboard calibration
information (e.g., calibration wedge) for instru-  Several Landsat Science Team members and other
ment trending is unknown. researchers gave updates on their activities related to

t -BOETBUT BOE .44 DBMJC Skbdi& andLBOVRARItidVBribergefSAIC]
vantage of the substantial numbers of scenes ovaresented the recently released Landsat Image Mosaic
pseudoinvariasites. ¢e usefulness of onboard of Antarctica (LIMA)ima.nasa.gdkat was produced
calibration information is also unknown. by NASA, USGS, the National Science Foundation,

and the British Antarctic Survey as a contribution to
e ®nal Landsat archive related discussion involved ttiee International Polar Year. LIMA represents the ®rst
National Land Imaging Program (NLIBjuce Quirk Landsat mosaic of Antarctica and was constructed from
[USGSbLand Remote Sensing Program Cootdinator 1,100 Landsat scenes as well as MODIS imagery where
gave a summary of NLIP history, status and plans, acindsat coverage was unavailable.
opportunities for Landsat Science Team input. ee
NLIP concept is the outgrowth of the Future of Land Feng GadEarth Resources Technology, Incabdsat
Imaging Interagency Working Group that concluded Science Team Merhpegsented his research on de-
that the United States: (1) must commit to continuing veloping a more robust land monitoring system. His
the collection of moderate-resolution land imagery; approach is based on combined observations from
(2) should establish and maintain a core operational multiple, international sensors. Gao uses the General
capability to collect moderate-resolution land imag- Empirical Relation Model (GERM) to convert sensor
ery through the procurement and launch of a series digital numbers to surface re ectance directly using
of U.S.-owned satellites; and (3) should establish theMODIS products as reference datasets. However, even
NLIP, hosted and managed by the Department of thewith perfect calibration and atmospheric correction,
Interior (DOI), to meet U.S. civil land imaging needs. direct comparison of surface re ectance from dilerent
As de®ned, NLIP wilerve the Nation by acquiring  sensors is still limited by viewing and illumination ge-
and providing operational land imaging capabilities armanetries, spectral band response function, geolocation
applications to support U.S. economic, environmentahccuracy, and resampling approaches.
foreign policy, and security intefesthieve this goal,
the DOI will: Richard Allen[University of IdahofLandsat Science
Team Membgreviewed his investigation of methods

t OWFSTFF B 'FEFSBM -BOE *N Bfdrk@arpehiRg/120n MndBsOriace Be®gerature from
Imaging Advisory Committee; Landsat 5 to 30-m resolution using normalized di'er-

t NBOBHF 6 4 MBOE JNBHJOH Shde Vehstatdiri@dexT(NDVI) inputs. ee approach
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is based on using land surface temperature endpointSurface Imaging Constellation seeks to promote the
representing high NDVI (wet/cold) and low NDVI elective and comprehensive collection, distribution,
(hot/dry) conditions in an image. Allen concluded thatand application of space-acquired image data of the
sharpening creates no net hias to the original 120-m global land surface. eis is expected to be met through

land surface. cooperative enhancement of data access, coordinated
data acquisition planning, and cooperation in ground
Lazaros OreopouloflUniversity of Maryland Bal- segment planning.

timore County and NASA Joint Center for Earth

Systems Technologyfindsat Science Team Mdmber Meeting Conclusions

gave an overview of the role of 1.38 #m observations

for cloud detection. Using MODIS data, Oreopoulos Curtis Woodcockprovided the meeting wrap-up by

showed that due to strong water vapor absorption, summarizing the discussions, conclusions, and actions.
when no high clouds are present, radiation scattered e key outcomes included the following.

by surface and low clouds is absorbed by water vapor,

but when high clouds are present, the 1.38 #msignal t .FFUJOH UIF DVSSFOU MBVODI SFB
is scattered and reaches the sensor. He concluded that top priority and any discussion regarding OLI

guantitative use for cloud masking is di"cult. and other speci®cations must consider impacts on
launch."e Team also concluded that LDCM

David Roy[South Dakota State University] summa- must be operational by March 2012 so that it

rized his NASA-funded project to create a consistent is available for use during the Northern Hemi-

and seamless Landsat ETM+ data stream in near-real  sphere growing seasoA.letter will be sent to

time for use in terrestrial monitoring applications. ¢e NASA and the USGS expressing this view. se

strategy contributes to NASA's Land measurement Team also concluded that consideration of addi-

theme by per-pixel quality assessment information and tional payloads (e.g., TIRS, TSIS) that could delay

derived land cover characterizations at monthly and launch should be discontinued. eis will also be

longer time periods. expressed to NASA.

John SchotfRochester Institute of Technologyb t" MFUUFS FYQSFTTJOH FOUIVTJBT

Landsat Science Team Médnmeeewed resampling and USGS elorts to open the access to the Landsat

issues associated with the OLI. e USGS had previ- archive and the completion of the new data policy

ously determined that the standard product would use  stating the change to no-cost Landsat standard

cubic convolution resampling. Schott revisited this products over the Internet will be sent. se actions

decision and concluded that because of the change to  will signi®cantly increase the value of Landsat for a

pushbroom technology and the inherent challenges wider range of science and applications.

associated with accounting for terrain spectral sampling

and timing, cubic convolution is more appropriatethan t hF 5FBN BHSFFE UP JOWFTUJHBUF

nearest neighbor or bilinear resampling. mance parameters including the elects of changes

in signal-to-noise ratios on land cover characteriza-

Schott's presentation stimulated a follow-up discussion tion accuracy and the applications bene®ts of the

on the merits of using a prede®ned tessellation where coastal aerosol and cirrus bands.

spectral data are populated to form a point on the

ground rather than being sensor speci®c. ¢is should Other follow-up activities include assisting in identify-

provide greater geometric consistency for temporal ining contacts that may be familiar with inactive ICs, pro-

vestigations. *e USGS agreed to evaluate the feasibilityling recommendations for potential pseudoinvariant

of a prede®ned grid. calibration sites, contributing evaluation criteria for de-
termining the pros and cons of prede®ned tessellations,

Bryan BaileyJUSGSbPrincipal Scienfisummarized and identifying science opportunities in the NLIP era.

the work of the Committee on Earth Observation

Satellites (CEOS) Land Surface Imaging Constellatiore next Landsat Science Team meeting will be held

Study Team. «e CEOS Constellation concept was  July 15+17, 2008, in the Washington, DC, area. ¢e

initiated to enhance elective planning and develop- meeting will focus on OLI, NLIP, and principal investi-

ment of future Earth observing systems by maximiz- gator researchmm

ing international collaboration without eroding the

independence of individual space agencies. ¢e Land



