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Chargeto the Committee: Theformal chargeto the committee can beviewed at
http://www.UNAVCO.org/community/governance/committees/Fac-Stand-Comm-
Charge.html. Briefly, the Facilities Standing Committee (FSC) is charged with
reviewing all aspects of UNAVCOQ@ infrastructure, indudingits physcal plant,
hardware, software, personnd, and budge, to insure tha UNAV CO can meet the current
and future scientific needsof its membersin thegeneral area of high precision geodesy.

Format of this Report: The FSC was asked to address a series of issues and specific
guestionsrelative to each of themgor groupsat UNAV CO, aswell as some geneal
guestions These questionscame both from personnd at UNAV CO as well asthe
community. Inthefuture, we need to give the community more oppotunities for this
kind of input perhgpsby an email survey. Thequestionsor issues are listed beow,
followed by our respons.

Data Group |ssues

Is UNAVCOQ data archive fadlity meeting the needs of the community?

UNAVCO haslongmaintained an archive of campaign-based, episodic GPS data (EGPS)
from aroundtheworld, and is recognized in the space geodesy community as oneof the
world@ primary archives for such data. With theinitiation of Earthscope UNAV CO will
play aninareasing rolein thearchiving of coninuaus GPS (CGPS) daa, aswell as other
types of genddic daa. Othe groupsopeaating GPS data archivesin theUSindude
NASA (CDDIS), archiving globd CGPS daa; NOAA (CORS), archiving domestic
CGPS data; and the ScrippsOrbit and Permanent Array Center (SOPAC) archiving both
domestic and globd CGPS daa. No facility currently archives all available EGPS and
CGPS daa

In 2004 UNAV CO was selected by NSF and Earthscopeas the primary archive for PBO
geoddic daa. UNAVCO aso directly manages a backup up archiving and distribution
system physcally located at the IRIS Data Management Center in Seattle in order to
provideafully fundiond offsite backup facility. The FSC was asked to evaluae not



only UNAVCOQ ability to providefor thearchiva needsof the PBO community, but
also thebroader needsof its members, who condud globd research, and hence require
accessto globd data. PBO also benefits from access to globd daa, asit isimportant for
orbit and reference frame refinement. For example, the geoddic reference frame for
Earthscope (SNARF) dependson availability of data across North America, some of
which are not currently archived at UNAV CO.

Theprimary fundion of an archiveisto inaure thelongterm availability of daa. While
it isdifficult to plan for al contingendes, it isreasonable to require tha an archive
commit to assuring theavailability and integrity of its datafor many decades. In this
regad, conortia-style inditutionslike UNAVCO and IRIS are better suited to archiving
than are universities or individud investigators. University priorities can change and
individuds may retire or move onto othe projects.

It isindructiveto recall that the seismologica community went throughatrangtion two
decades ago, with theinitiation of IRIS as the primary archiving inditution for globd
network data, regiond network daa, and PI-driven GtampagnGseismic data, largdy
replacing individud Pl and university archives. Thereisastrongandogy herefor
UNAVCO, which we bdieve will play an inaeasing role in archiving all types of
geoddic daa, notjugt GPS, as discussed in more detail beow.

Thus the FSC bdieves tha Earthscope® decision to make UNAV CO the primary
archive for PBO GPS data with a UNAV CO managed back-up at IRIS isreasonable.
However, we note that UNAV CO will have to upgade some aspects of its archiving
fundionsif it isto achieve thelevel of paformance the community requiresfor andysis
of large networks of CGPS stations Thisindudes provision for rapid disseminaion of
large volumes of data to users in an automated manne. A robug, highbandwidth, near
real time daaddivery system at UNAVCO will require some development. The
committee recommendstha UNAV CO devote theresources needed to manage globd
geoddic daa of al types, induding EGPS and CGPS, as well as other types of geoddic
data

Summary recommendation: The FSC recommendsthat UNAVCO makeit atop
priority to expand its archiving capability. Thelong term goal should beto provide
a Otill serviceOarchive, to hold all available CGPS and EGPS data from anywhere
in theworld, other geodetic data and metadata asappropriate, and to makethese
data available on linein near-real timeto any investigator.

Thisisour highest priority recommendation. We recognize that thismay take
additional resour ces, and ther efore recommend that these resour ces be requested in
the next Fadlity proposal, and also from the Earthscope project.

The FSC also suggests tha UNAVCO should:

1) developimproved data discovery tools, recognizing that major changes may
require resources tha are not currently available. A high priority should be



improved search tools for the UNAVCO web site, e.g., to find and download
data by 4-cha ID, by region, by datatype or by epoch.

2) archive INSAR daa, and foder theuse of INSAR data, e.g., by providing
coursesin theuse of INSAR.

3) archivetilt and strainmeter daa, and foder theuse of these daa, e.g., by
providing courses in ther use. This should be coodinaed with existing
EarthScopestrainmeter daa archiving at IRIS and NCEDC. Theformatsto
store and export these data and assod ated metadata are currently under
discussion. UNAVCO is encouraged to take thelead at developing and
publishing these standads, as well asthetoolsfor conveting datafrom
commonly deployed ingruments into such a device independent format,
andogousto the TEQC approach for GPS data.

Given thelikelihoodof limited resources, prioritizing these tasks isimportant (the above
list isnot prioritized). This could be doneby a sub-committee appointed by the Board, or
bedesignaed as afuture task for the FSC.

Should UNAVCO provide processing capability or solutions?

The committee felt tha UNAV CO should not provide GPS processing solutionsat this
time, asit duplicates activities tha are already dore (and donereasonably well) at
universities. However, a processing service for campagn data mightbe beneficial for
certain users who elect notto beinvolved in the deails of GPS daa processing. This
could beinduded in the next facility proposl, for peer-review evaluaion.

Onerelated contributiontha UNAV CO could make isto provide coursesin GPS and
INSAR processing software and techniques. For INSAR, UNAV CO could collaborate
with JPL by making the Boulder facility available for coursesin the publicly available
ROI_PAC software. Thecommittee notes that despite the public availability of several
software packages for andysis of GPS and INSAR, the complexity of these packages and
thelack of suppot for thar implementation on certain computing platforms can make
thar use difficult and time consuming, especially for new users. UNAVCO could play
an important role as a clearing hous for these issues, providing technical suppot for
andysismuch asit doesfor GPS hadware. A poll of member representatives or alarger
community mightbe useful to assess the need for such services.

How should UNAVCO proceed with GSAC (GPS Seamless Archive Center)?

GSAC was meant to be a software package tha would alow a user logging into
UNAVCOG archive to seamlessly acquire daa, no matter where that data was physcally
located. GSAC was conceived in themid-1990@when anunmber of inditutions
maintained partial archives of GPS daa. GSAC has both data discovery and daa
retrieval fundions

Development of the software has been funded by NSF and NASA at thelevel of roughly
$100K per year for mog of thelast decade. At the present time more than $600K has



been spent in-house and on externd contracts on the development of this software
package We polled anumbe of GPS users, and foundtha very few currently use
GSAC. Thismay reflect thefact that many users have automated processing scripts tha
can reliably retrieve data from oneor two archives, but may have trouble with the GSAC
approach to daaretrieval. Thedaadiscovery aspect of GSAC remainsa useful tool.

Onephilosophica problem with GSAC istha it assumes alongterm commitment from
the various(playersOtowards the archiving activity. However, even government
agendes may lose funding for certain activities or changemissionsor priorities. For
example, NASA may in thefuture reduce its commitment to Earth Sciences, asfundingis
re-directed towards sending humansto Mars. This could impact itslongterm viability as
aGSAC node Itisparticularly chdlengingto inaure tha internaiond groupsagree to
maintain the necessary longterm commitments, nat only to the basic idea of archive-
sharing, but also such practical thingsas formats, access protocols, etc.

For these reasons the committee did nat endorse further efforts to promote thedaa
retrieval aspects of GSAC (thedaadiscovery aspect of GSAC should befurther
consdeed). Resources should bere-directed to in-hous archiving and development of
daadiscovery/distribution tools (the data discovery aspect of GSAC could probably be
folded into this activity). Thisisthe best way tha the UNAVCO community can insure
longterm daaintegrity and reliable data access.

Should UNAVCO routinely archive high-rate (1 Hz) GPS data?

The committee did notendorse an effort to routindy archive high-rate data at thistime.
While we recognize the potential importance of these data, we are concerned with the
high cog of archiving this volume of daa, and note tha the scientific applicationsof
these daa are till being developel. The Facility could consder providing alargering
buffer to store datafor a period longenoughthat decisonsaboutarchiving specific
sub<ets of data could be made (at the present time the major application of these data
relate to stronggroundmotion after maor earthquekes). The UNAVCO Board should
congder appointing a sub-committee to further congder the cos versusbendfits of near-
lineversusoffline storage of high rate data and data buffering. Since the seismological
community may bemajor users of 1 Hz data, this sub-committee should indudeat least
onestrong-groundmotion expet. In addition, this sub-committee should consgder
development of linkages between UNAV CO and IRIS to better exploit 1 Hz daa, to
assess cog-effective strategies for its use and archiving, and to manage largevolume
datasets.

Future Tasksfor the FSC:

Assist UNAVCO in obtaining theresources to expand its overal archiving capability.
Assist UNAVCO in obtaining access to daa by contacting data providers as needed and
encouraging their coopeation. GProblem providersOmay need to be GwudgelQfirst by
the committee, next by NSF or other program managers. For US investigators, NSF
program managers can remind investigators tha a condition of ther origind funding was
tha all GPS data acquired as a result of thar research would bearchived at UNAV CO.



Engineering and Equipment Group | ssues

Fadlity Pool I ssues:

What isthe best use of ~$10K for new pool equipment in 2005?

What isthe best use of 43 older generation receiversthat are still in the equipment
pool (4000series Trimbles)?

What isthe appropriate size for a dedicated emer gency equipment pool? What are
the ground rulesfor deployment of such a pool?

What isthe appropriate number of kinematic or RTK unitsfor the pool?

The FSC was satisfied tha existing plansdeveloped by UNAV CO personné reflect a
gooduse of these resources, and preferred not to OnicromanageOthese issues.

Agent Agreement Issue:

The UNAVCO Agent Agreement that accompaniesthe use of UNAVCO Pod
Equipment iscurrently under revison. A concern had been raised about
OwnboundedOcommitment to PI@that will hopefully be addressed by this new
agreement.

The FSC suggested looking at the IRIS policy for similar language This has been done
and arevised Agent Agreement is available for review.

Community Equipment Purchase | ssues:

Centralized vs. distributed equipment pod Bhave pricereductions changed the
bagc paradigm (centralized pod at UNAVCO)?

What isthe appropriate level of technical support and maintenance for receivers
purchased by community member s?

How does UNAVCO decide what configurations are supported?

The committee recognized that given recent price redudionsfor GPS equipment, more
and more members are purchasing ther own receivers, augmenting wha is available
from the community pool. UNAV CO suppot for this community equipment congitutes
avery important service to the community. At thesame time, UNAVCO cannotbe
expected to maintain expertisein all possible equipment types and configurations We
recommend tha UNAV CO maintain expertise and provide technica suppot for a
reasonable number of the mos common receiver types and configurations and state
clearly wha these are, so tha member purchases can be guided accordingly.

Thesuppot and maintenance of a distributed receiver pool will increase theimportance
and visibility of the UNAV CO technical suppot group,andisagoodway for UNAVCO
to Qyet the message out O We recommend that additiond resources be allocated here as
appropriate. UNAVCO hasinternd review mechanismsin place for on-going assessment
of these and related issues.

General | ssues Related to Support and Planning




EAR University Pl Projects | ssues:
UNAVCO haslimited visibility into future projects, which makeslong term
planning difficult. What can be done about this?

TheFSC does nothave agoodanswer to this, beyondnoting tha short lead times are
typical for many small, PI-driven scientific projects. Maintaining visibility at nationd
meetingsand maintaining informal contacts with potential PI@ (which UNAV CO already
does quite well) are probably the best that can bedone More draconian measures, e.g.,
requiring pre-proposls for all GPS-related projects, would probably be counter-
produdive, asthey severely limit projects of oppotunity and could limit innovdive
research; the FSC would not suppot such measures.

The RIS example may beingrudtive. Panels make their funding decisions for funding
individual experiments based on the science and then contact PASSCAL

to determine when IRIS can provide the required number of instruments. The FSC will
recommend to NSF that they involve UNAV CO personnd more closly in the proposl
process, notifying UNAV CO shortly after proposls have been selected, to facilitate
appropriate planning. Notification any earlier in the process would probably notbe
produdive, with the possible exception of very large projects which would have alarge
impact on UNAV CO resources.

We aso recommend that a statement regarding UNAV CO resources and capabilities be
indude in al relevant NSF and NASA Research Announements. UNAVCO will draft
such a statement, and the FSC will ask EAR and OPP program managersto indudeit in
thar program solicitations

The committee recognizes the problem of highly variable levels of effort required by
UNAV CO personnd because of non-uniform project initiation and implementation.

The committee suggests tha enhanced flexibility to deal with thisissue could be obtained
by having some UNAV CO personné trained in severa aress (e.g., archiving and
technical suppot). These pesonnd could then beassigned appropriately as the situaion
demands UNAV CO dready has some of thisflexibility, and we endorse further efforts
in this area.

Thereisoften pressure from sponsorsto justify UNAVCO funding on project-by-
project bass. This puts excessive administrative burden on personnel. What isthe
appropriate response?

TheFSC recognizes tha thereis significant valuein having resources available to the
community regardless of specific funding sources (within certain limits). Thisisan
excellent way to encourage younginvestigaors, who may nothave largeresources
available to them at the early stages of a project, and will hdp develop alarger
community of users.



TheFSC bdievesit is counerprodudive to attempt to justify UNAVCOGQ funding level
on aproject by project basis. Thiswould conditute an ingopropriate level of micro-
management, and if fully implemented, would require alargeincrease in pgoerwork and
nonprodudive activity, taking UNAV CO personnd away from more important tasks.
Critical UNAV CO activities such as archiving clearly cannotbeaccountd for ona
project-by-project basis.

Should UNAVCO be concer ned that some Plswork independent of UNAVCO
despite available resour ces?

No. Thereisalargerangeof abilities and expectationsin the scientific community, and
some PIG will always prefer to @oit aloned UNAVCO only needsto verify tha acopy
of theresulting datais sent to its archive.

PBO NucleusIssues.

What should bethelevel of support for stationsthat are not included in the PBO
Nucleus?

What isthe best use of receiversbeing swapped out of Nucleus stations and
returned to ownersor to UNAVCO?

What isthe best use of Zephyr geodetic antennas that came bundled with NetRS
receivers, but are not being used at the Nucleus stations?

The FSC deferred to the Facility's better judgment onthese issues. It was suggested tha
UNAV CO remain aware of who may have GPS receivers available and inform interested
paties of possibilities for obtaining receivers within the community. Zephyr antennas
will likely beused for many volcano monitoring applications where they may have a
high fatality rate. Having apool of free replacement antennas would therefore bevery
useful to the UNAV CO community.

PBO Campaign | ssues:

How do we motivate the community to propose new projects, given the limited
funding available through Earthscope?

How do we ensure maximum use of available resources?

How do we minimize problems assodated with use of new equipment?

TheFSC recognized tha these issues are important, butdoes notfed it has specid
expertise or solutionsto address these problems. We therefore do not make any specific
recommendation at this time.

Geo-PBO Issues:

What should UNAVCOGrole bein various Geo-PBO projects, e.g., LIDAR
TheLIDAR example was discussed, but no consensuswas reached. We will address this
at our next meeting, after soliciting membersCcomments.

NSF Office of Polar Programs (OPP) | ssues:



OPP continuesto add resourcesto UNAVCO. OPP currently owns 55 GPS
receivers, covers 2.5 staff members, and supports technology development. With
thissupport, UNAVCO is developing capabilitiesfor GPS networksin remote and
polar regions. Canthe committee advise on any organizational or technical issues
that should be addressed?

The FSC recognizes benefits and is suppotive of continued involvement with OPP
activities. We note tha development of remote power optionssuch as wind power for
extended opeaationin areas where solar pands will notwork would be beneficia for
many users.

NASA |ssues

GGN and IGS are fundamental to many scientific GPS activities. In the pad these
activities have been funded by NASA, NOAA, and key hod countries, especially in
western Europe. Inthefuture NASA funding in particular cannot be guaranteed
for operation of these fadlities, which are crucial to GPS science. In addition,
infragructure upgradeswill berequired to maintain basc data servicesand to keep
up with new technology.

What kind of major infrastructure upgrades will likely be needed, and who should
support them? What should UNAVCOGrole bein supporting global GPS tracking?

The FSC recognizes theimportance of UNAVCOGQ continued involvement in opeating
thisimportant infrastructure, and shares the concern aboutpotential uncertaintiesin
future NASA suppart for this activity.

Decisonson the naure of appropriate upgrades for globd tracking stationsare best |eft
to IGS committees. However, we bdieve tha UNAV CO should actively provide
technical suppot for these activities, where appropriate, and should also play a pro-active
role at recommending an appropriate level of finandal suppot fromtheUS scientific
community for IGS-related activities (IGSitself has nofunds and relies onvarious
naiond organizationsto provide suppot for thar stations). UNAVCO should maintain a
presence on |GS committees to facilitate the necessary coordination. As NASA suppot
for IGS declines, it will becritical to maintain alevel of US funding, which presumably
meanstha NSF will have to step in. This suppot could take theform of UNAVCO
suppot for key stationsin the globd tracking nework, in the continental USand US
overseas possessions and aso in selected third world counties where local resources are
inaufficient. Thisisanother example of where UNAV CO activity cannotbe parsed ona
project-by-project basis.

NASA currently doesnot support UNAVCO for individual NASA PI projects. What
should be done?

The FSCC suppots continued hdp onabest effort basis for several NASA-funded
legacy projects unde the umbrella of "community suppot”. Itisunlikely tha individud
Pl GPS solid earth science projects will befunded by NASA in thefuture, as this agency



re-directs suppot to other activities, hence this kind of activity should declinein the near
future. Ontheothe handit is possible tha mission calibrationivalidation activities may
bepropo®d. Intheevent of future new projects requiring UNAV CO suppot, the FSC
will request the appropriate level of suppot for UNAVCO from NASA, after
conalltation with UNAV CO.

Other Short term issues (FY 05). NSF will condud¢ a mid-project review of
UNAVCOG implementation of the Facility and Community Coopeative Agreement.,
tentatively scheduled for Augug, 2005. TheFSC will paticipae in thisreview. Prior
to thereview, the FSC in conjundion with the UNAVCO Board will provide a
mechanism for community inputinto thereview, and coordinae UNAVCOQ® response
to specific issues tha come up during thereview.

Short term issues (FY 06). UNAVCO mug submit anew proposl to NSF for
continued facility suppot in FY 06. TheFSC will play akey rolein preparing this
proposl, induding assessment of community needs, development of new strategic plans
and corresponding budge, and incorporation of scientific contributionsof the community
tha involved UNAVCO input In paticular, UNAVCO mug doaument refereed
publicationsrelated to GPS activities by NSF investigaors for the FY 06 proposl. The
FSC will hdp thefacility putthislist togeher. Graduae student training by NSF
investigaors would also be a useful statistics to compile.



