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EAR-0321760: Support of UNAVCO Community and Facility Activities
1.0 Quarterly Summary
The UNAVCO Facility through this Cooperative Agreement provides engineering,
equipment, data, and information technology support to NSF-EAR, NSF-OPP, and
NASA-funded efforts. Larger projects supported over the last quarter include installation
of new permanent stations in the Caribbean for hurricane and tectonic research (our
featured project), deployment of very ambitious network of 23 new stations in Greenland
for the International Polar Year - all downloaded using a new IRIDIUM download
capability implemented at UNAVCO. Support was provided to the EarthScope PBO,
Nucleus, and GeoEarthScope projects, and to the NASA Global GPS Network (GGN).
Numerous other projects were supported with engineering and equipment and are
documented in this report. The equipment pool continues to be nearly fully subscribed. A
new area of community support in Terrestrial Laser Scanning (TLS) was started this
quarter at UNAVCO with funding from an OPP MRI proposal for a scanner and through
the EAR-IF “INTERFACE” project. The GPS data management, archiving, and
distribution level also continue to grow at record rates and have been accompanied by
ongoing software development and hardware improvements in the archive. UNAVCO
Education and Outreach activities for the summer were culminated by the very successful
presentations by the six student RESESS protégés who participated this year and who
were advised by UNAVCO, the University of Colorado and the USGS Golden mentors.
This quarterly report presents in more detail the highlights and performance metrics for
the period June–August 2007 including core support as well as summaries of major
projects managed by the Facility. The format of this report has evolved to provide the
first phase of enhanced quantitative performance metrics following the Work Breakdown
Structure (WBS) developed in response to the Corrective Action Plan of 2006. The
Facility uses a WBS that provides a multi-level framework that organizes and defines the
work to be accomplished for core and project tasks. The second phase of resource use and
service tracking is being implemented into the Solomon project time system and will be
tested in the next quarter. Overall, the enhanced information gathering will have greater
utility over time as addition quarterly statistics are acquired and trends develop.
The UNAVCO Community continues to grow and currently has 111 members (68
Member Institutions and 43 Associate Member Institutions) from around the globe.

1.1 Quarterly Featured Project
Project: Improving Hurricane Intensity Forecasts Using Caribbean GPS Stations
UNAVCO Facility Engineer: Jim Normandeau
Principal Investigator: Dr. John Braun, UCAR
Funding Source: NSF-IF and NSF-ATM

Figure 1. Caribbean GPS network for hurricane tracking and tectonics. The black dots show the locations
of current GPS stations operating in the Caribbean/Central America region. The purple dots are GPS
stations that have been installed for this project. The red dots are possible locations for the remaining
planned GPS stations.

The COSMIC program at UCAR has recently been funded by the National Science
Foundation to expand the Suominet GPS network into the Caribbean region. The
objective of this expansion is to improve the forecasts of hurricane track and intensity
using continuous observations of integrated water vapor. Fifteen new GPS stations will
be installed, all equipped with meteorological sensors and networked communications.
The derived PW data will be assimilated into the UCAR Weather Research and
Forecasting (WRF) model to evaluate usefulness for hurricane forecasting. Significant
improvement of moisture fields are expected, leading to a better description of the water
budget, and therefore improved hurricane intensity and track predictions. Data from these
sites will also provide new data on the tectonics of the region.

Each GPS site is equipped with a Trimble NetRS receiver, Zephyr Geodetic antenna, and
Vaisala WXT-510 weather multi-sensor. The antenna mounds consisted of a 5/8”
stainless steel all-thread rod that are cemented into a holed drilled out on most structural
sound portion of the building. The sites all operate on AC power with a back up battery
providing almost two weeks of power. The network will be expanded later in the year to
include two sites in the Dominican Republic, one in Antigua, and one on the Island of
San Andres in Colombia. Data are downloaded to the UNAVCO Data Center every 30 or
60 minutes and placed in the UNAVCO archive. An example movie showing the path of
hurricane Dean and the related PWV estimates can be viewed at:
www.cosmic.ucar.edu/~braunj/pickup/dean.avi.

Figure 2. The Trimble GPS Antenna and Vaisala WXT-510 Meteorological sensor installation location on
building roof top on Roatan island, Honduras. The equipment enclosure is plastic SUV utility box.

Figure 3. Hurricane Dean as it makes land fall in August, 2007. The path is between the 2 new GPS sites
in Cancun, Mexico (62) and Roatan, Honduras (59). Precipitable water vapor levels estimate from GPS are
shown by number and color. The effect of these new data on hurricane track and weather models is being
investigated as part of this UCAR project.

Figure 4. In addition to providing PWV data, the new sites will also be used to densify geodetic tectonic
applications. Strain in the Caribbean with GPS estimated velocities overlaid from Kreemer (2003) shown
on the UNAVCO Jules Verne Voyager webmapping tool.

1.2 Facility Engineering and Equipment
The UNAVCO Facility provides state-of-the-art GPS equipment and engineering services
to PI projects. This includes project management, planning, installation, operations and
maintenance of continuous, permanent GPS station networks around the globe. Engineers
and technicians also undertake technology development, testing, and systems integration
to support new project demands. Presented below are highlights of activities during the
quarter as well as associated WBS tasks and performance metrics. Included are core
support for NSF/EAR, NASA, and OPP programs and project management of PBO
Nucleus and GeoEarthScope.
NSF/EAR Program Support
Facility EAR program support is categorized by task and related metrics in Table 1 below
and is discussed in the following section.
Table 1. Engineering Performance Metrics – NSF Core
WBS
Task
Performance Metrics
1.1.1.2
Permanent Station Operations
# stations monitored (on O & M
list)
# station troubleshooting events
1.1.1.3
PI Project services
# projects
1.1.1.4.1
Engineering Technical Support
# tech support requests
1.1.1.4.2
Development and Testing
# D & T projects completed
1.1.1.4.3
Pool Equipment Maintenance
# receivers in pool
# community/project receivers
warehousing, repair, outfitting,
# receivers delivered to projects
tracking, reporting)

Numbers
431
44
23
75
0
379
2285 *
44

1.1.1.4.4
1.1.1.4.5

PI Equipment Repairs
# receivers repaired
19
PI Training Classes, Workshops,
# classes held or participated in
2
Meetings
*Projected based on forecasted quantities on August community buy. OPP receivers tracked separately
starting Q2-2007.

Permanent Station operations. The facility provides operations and management (O&M)
support to 431 continuously operating stations. During this quarter there were 45
troubleshooting incidents handled for stations monitored for EAR PIs. This included
resolving communication and equipment issues, shipping replacement equipment and
working with PIs and local contacts to resolve problems.
PI Project Services. In the last quarter 23 PI projects were supported by the UNAVCO
facility, ranging from project design and budgets for proposals to full field deployments
for new networks, network upgrades and campaign surveys. The Caribbean Hurricane
Prediction Project is an example of a project that received a full compliment of
UNAVCO facility support. UNAVCO staff was involved in project planning, network
design, monument design, equipment preparation and shipping and installation of the
equipment. A summary listing of PI project supported during the last quarter is included
in Table 2.

Table 2. UNAVCO Supported Individual PI Projects
Project Name or Location
PI
Central Baja 2007
Timothy Dixon
ACP Reference Station Network
Rick Bennett
Azerbaijan CGPS 2007
Robert Reilinger
Caribbean Hurricane Prediction
CfA antenna loan 2007
Georgia 2007 Survey
GPS antenna with SCIGN mount.

John Braun
Pedro Elosegui
Robert Reilinger
Stephen Ackley

GPS Soil Moisture 2007-2008

Kristine Larson

Haiti 2007 4000 receiver loan
Joshua Tree III
Kinematics/Dynamics of TimeDependent Slip SAF2007
LTREB 2007
Mt. Evans CORS
Niwot LTER 2007

Eric Calais
Rick Bennett
Roland Burgmann

Support Involved
Pool equipment loan
Other
Pool equipment loan, technical support,
Station data retrieval & management
Pool equipment loan, Technical support
Pool equipment loan
Pool equipment loan
Equipment configuration/ integration,
Proposal planning, budgeting & letter of
support
Pool equipment loan, Technical support,
Technical planning & consultation, Field
support, Proposal planning, budgeting &
letter of support
Pool equipment loan, Other
Pool equipment loan
Pool equipment loan

Ivan Valiela
Seth Gutman
Mark Williams

Pool equipment loan
Pool equipment loan
Pool equipment loan, Station data retrieval
& management, Field support, Training

Thomas Wagner
Tim Melbourne
Rick Bennett
Bernard Hallet

Pool equipment loan
Pool equipment loan
Pool equipment loan
Pool equipment loan

NSF Antenna Loan 2007
PANGA
RETREAT 2007 Part 2
STEEP - Seward Throat Velocity
Measurements 2007
Tectonics of Central Andaman
Islands 2007
Tempe Permanent Station 2007

John Paul Puchakayala

Data archive,Technical support

Rick Bennett

Tilt recording receiver loan

Susan Schwartz

Technical support, Equipment purchase,
Technical planning & consultation,
Equipment configuration/ integration,
Proposal planning, budgeting & letter of
support
Pool equipment loan

U of Arizona EarthScope Sierra
Nevada Permanent GP

Rick Bennett

Technical support, Station data retrieval &
management, Equipment purchase, Data
archive, Technical planning &
consultation, Station installation, Field
support, Network or station
reconnaissance, Data communications
planning, Proposal planning, budgeting &
letter of support, Other

UNR EarthScope Colorado Plateau

Corné Kreemer

Pool equipment loan, Station data retrieval
& management, Data archive, Station
installation, Proposal planning, budgeting
& letter of support

Engineering Technical Support. During the last quarter the UNAVCO facility responded
to 75 requests for support via our support mail alias (support@unavco.org), and by direct
requests to staff via email and phone calls.

Development and Testing. There were no development and testing activities supported in
the PI project support category during this fiscal quarter.
Facility GPS Receiver Pool. The UNAVCO facility pool consists of 374 receivers of
various types. The last quarter saw a continued high level of utilization of the UNAVCO
receiver pool (Figures 5-9). Due to high demands on the pool and increased long-term
loans several PI request for equipment had to be turned down due to lack of equipment.
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Figure 5. Total receiver (all manufacturers) utilization. Note: OPP receiver usage is tracked separately as
of Q2 of 2007 which shows up as a drop in total number of schedulable receivers.
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Figure 6. Breakdown of Trimble R7/5700 receiver usage over the last 3 years. Shown are the percentage
utilization and the total number in the receiver pool. Again the number of available receivers dropped as
OPP are now reported separately after quarter 2 of 2007.
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Figure 7. Trimble NetRS receiver usage over the past 3 years. This receiver package is intended for use in
semi-permanent installations and campaigns. Shown are the percentage utilization and the total number in
the receiver pool.
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Figure 8. Earthscope/PBO Topcon receivers usage over the past 2 years. Shown are the percentage
utilization and the total number in the receiver pool. Use of this pool is restricted to Earthscope or closely
associated projects and subject to NSF approval.
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Figure 9. Trimble 4000 series receiver usage over the past 2 1/2 years. Shown are the percentage
utilization and the total number in the receiver pool. The increase in number of receivers in July 2006 was
associated with return of PBO Nucleus 4000 receivers that were upgraded to NetRSs.

Equipment Repairs. During the last quarter the UNAVCO processed 19 receiver repairs.
The repairs ranged from processing RMA with the manufacture to board level repairs inhouse. In addition to the receiver repairs the facility repair depot handled one
meteorological instrument repair.
NASA/SENH Program Support
GPS Global Network (GGN). UNAVCO with JPL provides support for the NASA GPS
infrastructure through a network of 75 permanent GPS stations called the Global GPS
Network (GGN) which represents approximately 20% of the stations that make up the
IGS permanent station global network. Data from these stations are used to produce
highly accurate products that are essential for Earth science research, multidisciplinary
applications, and education.
Approximately 310 individual trouble and maintenance issues were responded to by the
UNAVCO Facility during the quarter ending August 31, including GPS equipment,
computer, and communications upgrades at several GGN stations.
As part of the ongoing computer equipment upgrade of the GGN network, a new batch of
Linux computers (15) have been purchased for routine network upgrades and new
installations. These are (2U) rackmount computers that will be running the latest
FedoraCore 6 OS (FC6). Computer configurations are ongoing. Also, four mini-pc units
have been ordered for use at low power installations (solar, etc.). These units will run
FC6 like the standard rackmount computers.
During a site visit to Pie Town, NM (PIE1) to take care of any remaining issues from the
earlier station upgrade, a new, additional GGN Ashtech CGRS receiver was installed on a
GPS signal splitter. This provides a backup receiver and ensures continuous operation.
Both the existing CGRS Ashtech receiver (provided by NGS/NOAA) and the new
receiver are running of the local station (NRAO) H-Maser frequency standard. Two site
visits were also done to the Quincy, CA (QUIN) station to resolve a sudden tracking

problem. It turned out the existing antenna cable was damaged by recreational traffic
(ATVs). In the process the Ashtech CGRS receiver was replaced and a new antenna cable
was buried in water-tight conduit and protected from the recreational activities. The
station was back operational with minimal data loss and delays. The old SLR trailer at the
Quincy site was also jacked up and releveled by the US Forrest Service personnel that
maintain the site.
A new Ashtech CGRS receiver was installed (for a second time this year) on Seychelles
(SEY1), and one on Easter Island (ISPA) during this quarter. The earlier replacement
units on the Seychelles (both receiver and antenna) were unfortunately damaged by
lightning. New lightning protection was also provided to the Seychelles station, and
installed by the local collaborators. Unfortunately, the VSAT link to the Easter Island
station went down shortly after the receiver replacement, and no new data has been
published, but we are hopeful that the data is being collected locally on the computer.
The new Ashtech CGRS receiver intended to replace the faulty TurboRogue in Shanghai,
PRC (SHAO) has finally been released by the Chinese customs authorities and will be
installed by local Shanghai Observatory collaborators shortly. With the computer and
receiver now housed at the same location the marginal phone modem connection has
been eliminated and this should improve data delivery. A new computer has been shipped
and delivered to the Ivory Coast (YKRO) station, but due to Internet outages the station is
still not operational. A new, upgrade computer has also been shipped to Usuda, Japan
(USUD) after a long delay trying to contact the local collaborators. This computer has not
been installed yet. VSAT and power problems continue to plague the Mbarara, Uganda
(MBAR) station. UNAVCO shipped new batteries and a replacement solar panel to the
station (this will be installed in early September) and our US collaborator IRIS/IDA, will
mount an expedition this fall to rectify the VSAT power and communication problems.
Two new RAD Internet modems were configured and shipped to the Yerevan, Armenia
(NSSP) station to replace the old modems. The new modems have been successfully
installed by local collaborators at the station. The antenna at the Bogota, Colombia
(BOGT) station failed, and we are now running off a local spare antenna provided by our
collaborator, INGEOMINAS. The NASA-INGEOMINAS MOU has been extended and
we will ship new equipment in September, including an upgraded computer. The old
equipment will have to be shipped back to the US in accordance with Colombian customs
regulations.
The Recife, Brazil (RECF) station is now being archived at UNAVCO and data is being
forwarded to JPL. This is a collaboration between NASA, UNAVCO and INPE/IBGE in
Brazil, where UNAVCO is helping facilitating data flow from this station. The RECF
RINEX files are being “cleaned” up by the UNAVCO archive group to conform to the
ASCII and RINEX formats. The data files are ready to be distributed to the IGS/CDDIS
should this become an eventuality. The Chumysh, Kazakhstan (CHUM) data are now
being offloaded by JPL and published to the CDDIS after the GPS upgrade to a new
NetRs receiver earlier this year.
UNAVCO is still working with our collaborator at INPE in Brazil to upgrade the
Cachoeira Paulista (CHPI) station with a full-time Internet connection via a wireless link
to an existing backbone on-site. This would make real-time, high-rate data delivery a
possibility. We have also received a quote from MP Integral for a VSAT installation at
the Ascension Island (ASC1) station, opening the possibility for bringing this important

station on-line in the near future. Work still remains with permissions at the US Air Force
Base hosting the station. JPL will send an introductory correspondence to the Base and
VSAT operator in the near future.
New stations are being planned for Madagascar, with a installation trip provisionally
planned for October. This is a collaboration with IRIS/IDA and the Institute Observatory
of Geophysics of Antananarivo (IOGA) at the University of Antananarivo. An MOU has
been agreed upon and signed between IOGA and UNAVCO for station operations and
equipment importation. A second installation is being planned for Port Stanley, Falkland
Islands. We are in touch with the C&W group on the Island and have been granted
equipment space and help for an installation close to town. No date has been set for this
installation. UNAVCO is also continuing conversations with European collaborators on
the possibility of installing more stations in Africa. A Cape Verde site is the most
promising so far. After several email iterations, UNAVCO has also managed to establish
contact with the Director of the Observatory of Tamanrasset in Algeria. The contact
information has been forwarded to JPL so the official US State Department science
agreement with Algeria can be amended to include this NASA-GPS collaboration. The
goal is to install a NASA-GGN station at the Observatory. Tamanrasset is in southern
Algeria and would greatly enhance the GPS coverage for northern Africa and be a
valuable contributor to the AFREF Project. UNAVCO will also prepare and ship new
GPS and computer equipment for site installations in Kenya and Israel this year. And
lastly, pending an official NASA/JPL request to NSF/OPP, UNAVCO is pursuing the
addition of a GGN receiver to the existing Palmer Station on the Antarctic Peninsula this
fall. This addition will include an Ashtech receiver and a new Linux computer. Internet is
already available at the station.
The new NASA equipment test station at Marshall Field outside Boulder for investigation
of receiver and antenna performance, equipment mixing, and new GPS observables
issues, has been completed. One NetRS receiver has been operating since the first quarter
of this year, and the wireless Internet link back to the UNAVCO Facility is operational. A
Hughes VSAT link has also been added, allowing for more options for communication
and data offloads. The VSAT is running off a self-contained solar system. Initial station
surveying and testing plans for the new antenna marks are being worked out with our JPL
PEM.
Ten new Ashtech iCGRS (Internet receiver) systems have been delivered to UNAVCO.
These receivers will be used for new installations and GGN network upgrades. Some
problems are being worked out with the manufacturer regarding firmware upgrades and
serial/network communications. The GGN-project also purchased (additionally) a total of
11 new Trimble NetRs receivers available for installations and trades for Facility Ashtech
CGRS receivers. The GGN program has now acquired a total of seven old Facility
Ashtech CGRS systems to its equipment pool. These receivers have been upgraded at the
manufacturer with the latest hardware and firmware. In addition four faulty Ashtech
CGRS receivers have been returned from GGN stations and sent to the manufacturer for
repairs.
UNAVCO in collaboration with the JPL-PEM, prepared earlier this year a Statement of
Work (SOW) for the performance period through March 31st 2008, in order to ensure the
current funds are being spent by the end of the grant period. Current burn rates and

operational spending will put us close to this goal by the end of March 2008. To better
ensure this goal, UNAVCO has arranged for back payment of Internet and related
charges to the Charles Darwin Foundation on Galapagos (for the GLPS station) and
inquired about payments through 2008. The Guam (GUAM) station Internet charges has
also been paid through January 2009. The SOW is being monitored monthly and updates
are being provided to the JPL-PEM.
Table 3. Engineering Performance Metrics – NASA CORE

WBS

1.2.1.2

Task
Engineering and
Equipment Services
Permanent Station
Operations

1.2.1.2

1.2.1.3
1.2.1.4.1
1.2.1.4.2

1.2.2.2
1.2.2.4

Permanent Station
Maintenance
Development and
Testing
Equipment Repairs
Data and Data
Product Services
Archiving and data
management
Community Software

Performance Metrics

# stations monitored
(on O&M list),
# station troubleshoot
events
# new stations installed
# field trips or
upgrades
# D&T projects
completed
# receivers repaired

# permanent stations
handled
#TEQC downloads,
#TEQC web
information requests

Numbers

75
310
0
7
2
7

66
Same as NSF
1.1.2.1.4 above

International GNSS Service (IGS). Support for the IGS included the following during this
quarter.
• UNAVCO staff participated in planning a restructuring of the IGS Central Bureau
in response to the Network Coordinator’s desire to move on. As a result, we are
discussing how UNAVCO may support some of the network coordination
activities with additional funding from JPL.
• The AFREF training session in Nairobi was supported by UNAVCO. Travel
support for three mapping agency delegates was provided.
• A proposal was submitted to the IGS real time project committee for UNAVCO
to provide real time data from a limited number of GPS stations, both in the PBO
network and other PI supported networks that may be useful in defining the global
RT reference frame.
The domain name IGS.org was acquired and is being hosted as a forwarding service by
UNAVCO – see www.igs.org.

NSF Office of Polar Programs Support
A record Arctic season was completed, with the International Polar Year (IPY)
POLENET Greenland network installation project (M. Bevis PI) dominating activities.
This project is part of the US contribution to the international Polar Earth Observing
Network, or POLENET consortium, an IPY-endorsed effort by more than 20 nations to
improve geophysical observations of Earth’s polar regions, largely using autonomous
platforms. Three field teams, including three UNAVCO staff, deployed to Greenland and
installed 23 new stations in bedrock (Figure 10). Data are downloaded by UNAVCO
using a newly developed Iridium hub, and made available via the permanent station
archive. Shipping and fabrication activities are also under way for the IPY POLENET
Antarctica network (T. Wilson PI). This project aims to install 17 new permanent GPS
stations in the Antarctic interior beginning in December 2007. The field systems required
for these projects dovetail with the Polar MRI technology development project
deliverables and the two efforts have been closely coordinated. As a result, the MRI
project goal of providing field system kits that are robust and easy to install under
adverse conditions systems is nearly complete with engineering designs well documented
in production drawings that are available to the community at
www.unavco.org/polartechnology.

Figure 10. (left)UNAVCO engineer Thomas Nylen completes the antenna installation on POLENET
Greenland station KAGA near the Kangia icefjord/Ilulissat. A goal of the POLENET project is using
bedrock geodesy to constrain past and present day changes in Greenland’s ice mass. (right) POLENET
GPS station KAGZ at Kap Agassiz, Greenland, features wind and solar power, Iridium communications for
year-round autonomous operation.

For the first time UNAVCO provided GPS equipment, training, and field engineering
support to the Juneau Icefield Research Program (M. Miller PI). This support was a pilot
project to determine if there can be a long-term role for UNAVCO providing GPS
support to this long standing research program that targets glaciology and has nurtured
many of today’s PhD glaciologists. Other major projects include 15 receivers for the
Greenland Seismology project (M. Nettles PI) to measure the flow and seismicity of
Helheim Glacier in East Greenland, equipment support to the McCall Glacier mass
balance survey (M. Nolan PI), equipment loan to several projects based in Barrow,
Alaska, collaboration with the University of Alaska Fairbanks and JPL on an Iridium
Short Burst Data transmission feasibility study in Greenland (M. Fahnestock PI), field
support to the Green Valley, Greenland solifluction lobe stability study (R. Sletten PI),
and preparation for the upcoming Antarctic field season support 25 individual projects
with 75 receiver systems. Unattended continuous data collection also continues for

glaciology research on the Greenland Ice Sheet (T. Neumann, S. Das PIs) with additional
equipment delivered to augment these projects during their summer campaigns. Other
highlights include attendance and presentation at the International Symposium on
Antarctic Earth Science and hosting a major POLENET GPS and seismology planning
meeting. Performance Metrics are given in Table 4 (below).
Table 4. Engineering Performance Metrics – OPP
1.1.1.1
Permanent Station Ops
# stations monitored (on O&M list)
# station installation and maintenance
1.1.1.2
events
1.1.1.3

PI Project Services

# projects

1.1.1.4.1

Engineering Technical Support
(email and phone support)

# tech support requests

1.1.1.4.2

Development and Testing

#D&T projects completed

1.1.1.4.3

Pool Equipment

#receivers in pool
#receivers on long term deployment
#receivers delivered to projects

1.1.1.4.4

PI Equipment Repairs (RMAs)

# receivers repaired

1.1.1.4.5

PI Training Classes, Workshops,
Meetings

# classes/meetings held or participated
in

42
30
21
Tracked via
EAR
1 (MRI
project)
160
75
135
included in
EAR numbers

6

PBO Nucleus Project Support
PBO Nucleus project station upgrades are now 90% complete. Five upgrades were
completed during this quarter, bringing the total number to date of 208 of the 209
stations, 8 months ahead of schedule. However, two Nucleus stations, IVCO in the
Imperial Valley in Southern California and KELS at the Kelso Airport in Washington
State, were removed at the request of the permit-holder. In both cases they were replaced
by new PBO-built stations; in their places two EBRY stations in Utah (HWUT and
LMUT) were added to the network and upgraded.

Figure 11. PBO Nucleus Upgrade Progress

At the request of EarthScope management new Earned Value Management metrics
(Table 5) were developed to reflect the progress of all aspects of the project, including
permitting, procurement, and metadata/documentation as well as station upgrades.
Table 5. New Earned Value Management Metrics

Category
Procurement
Landowner Contact
Permit Submitted
Permit Accepted
Metadata to POD
Station Upgrades
Total Earned Value

EV Weight
5%
10%
10%
20%
5%
50%
100%

Actual
209
160
106
89
52
188
151

Monthly Change
0
11
5
1
10
4
4

Plan
158
178
121
105
45
152
137

Variance
+32%
-10%
-15%
-15%
+16%
+24%
+11%

Progress as of 8/31/2007 is summarized in the above table. Permitting activities are
currently lagging a bit, in part due to the short-term disability leave of dedicated
permitting personnel in both PBO and USC subawardee staffs. Activity is now back at
an acceptable pace and we expect to be back on schedule during Q4 of this year.
Another important, but indirect, aspect of Nucleus is the ability to support other
community research projects using surplus GPS receivers that were removed as part of
station upgrades and Zephyr antennas that came at no extra charge with the Trimble
receivers that were purchased for the project. This quarter we supported 4 such projects,
including a GPS Soil-Moisture study (Kristine Larson PI) which uses two receivers, the
re-instrumentation of the Hayward Fault “L1” network (R. Burgmann PI)with 4 dualfrequency receivers, RETREAT (R. Bennett PI) and STEEP (B. Hallet PI).
Performance Metrics: 209 Permanent stations monitored, 5 upgraded, 19 remote
troubleshooting events, 14 troubleshooting events that included site visits (excluding
upgrade visits)

EarthScope/PBO Project Support
The EarthScope-funded pool of 100 Topcon GB-1000 systems was used to support three
continuing projects this quarter: Hawaii Earthquake Emergency Response (B. Brooks and
J Foster, U. of HI. PI’s), STEEP 2007 (T. Pavlis and J. Freymueller PI’s), and the Rio
Grande Rift (A. Sheehan, S. Nerem, U of CO, A. Lowry, U.S.U., and M. Roy, U of NM
PI’s), of which the latter was the only EarthScope-funded venture. The first EarthScopefunded use of Real-Time Kinematic GB-1000 systems occurred this quarter as two
students from the University of Kansas were trained by UNAVCO Project Engineer
Nicole Feldl and then mapped the geomorphology of the Garlock Fault Zone in eastern
CA (Doug Walker, PI). In addition to these, 4 other non-EarthScope PI projects were
supported as well as the continuing use of this equipment pool to support PBO siting and
reconnaissance activities. Non-EarthScope projects are supported with this equipment
subject to the Program Manager’s approval whenever the UNAVCO Facility’s equipment
pool is over-subscribed.
Proposal budgets and formal letters of support were prepared for two EarthScope Science
GPS projects, including a proposal for UNAVCO to recon, permit, and construct 15
permanent stations in the high Sierra Nevada. This is the first time that permitting
support would be provided by UNAVCO under core NSF funding.
The 25-station Rio Grande Rift project has moved into “operations” mode now that all
stations have been completed, with UNAVCO’s role one of training and advising the PI’s
staff and archiving data as they are collected. The network is performing well, with only
2 of the stations having minor data loss due to hardware failure. Data from 23 of the
stations over the first year of the project are now available to the public from the
UNAVCO archive.
Topcon positioning systems released three new versions of GB-1000 firmware this
quarter that were tested and accepted by project staff; small improvements in data quality
were noted. The RMA process to upgrade the displays of these receivers also continued,
with 15 more completed and 14 more submitted.
Finally, we bid farewell this quarter to Nicole Feldl, our Project Engineer who left
UNAVCO to pursue her Ph.D. at the University of Washington. Much of the success of
the Rio Grande Rift project to date is due to her leadership and dedication, and she will
be missed. Eleanor Boyce will now work 100% on EarthScope related activities.
Performance Metrics. 8 Projects supported, 100 Receivers in Pool, 2 PI Proposal Support
Request, 2 Development/Testing Project Completed (Topcon Firmware Acceptance).

GeoEarthScope Support
GeoEarthScope is a component of NSF’s EarthScope Facility project that includes the
acquisition of aerial and satellite imagery and geochronology.
One of the most significant events this period related to GeoEarthScope project
management was that the GeoES Overview Panel, a subcommittee of the PBO Standing
Committee, reviewed the revised Geochronology, InSAR and LiDAR working reports
and submitted an overall recommendation for the budget distribution among the three
GeoES components. Their final budget recommendations were as follows: LiDAR
imagery $1.9M; InSAR imagery $1.3M; Geochronology $0.8M. NSF accepted these
recommendations and UNAVCO is planning and implementing GeoES activities
accordingly.
LiDAR imagery. Data processing and future project planning were the primary areas of
activity this period. Data processing for the Northern California project was conducted by
the National Center for Airborne Laser Mapping (NCALM) at the University of Florida
(PI R. Shrestha) and the Ohio State University (PI M. Bevis). NCALM also delivered
processed imagery for the Death Valley project to PI James Dolan whose team is
currently reviewing the data products. The LiDAR Working Group prepared a revised set
of recommendations based on the newly identified LiDAR acquisition budget of $1.9M.
Recommended future acquition projects include targets in Southern/eastern California,
the Intermountain Seismic Belt (Wasatch fault, Yellowstone), the Pacific northwest and
Alaska. UNAVCO will issue a Notice of Opportunity and associated Request for
Information (RFI) during the next quarter to identify data providers for these future
GeoES LiDAR projects. Several working group telecons were held during this period.
The working group chair participated in the NCALM Steering Committee meeting in St.
Augustine, FL. The GeoES Project Manager visited the NCALM facility in Gainesville,
FL. Four active GeoES awards were related to LiDAR this period: University of Florida,
Ohio State University, Arizona State University and UC San Diego.
InSAR imagery. Data orders for InSAR imagery of the Basin and Range region were
placed and received from the European Space Agency (ESA) this period. UNAVCO also
submitted and received approval for several data access proposals this period from ESA,
NASA and the Alaska Satellite Facility (ASF). In addition to these data proposals, high
level talks between UNAVCO and these agencies were pursued throughout this period in
order to help ensure acquisition and deliver of the large volumes of data planned for
GeoES. Significant progress was also made with regard to InSAR infrastructure
development in terms of hardware, database design, web presence, etc. One notable
action is that a large capacity network storage device was acquired and sent to ASF so
that large volumes of data (several terabytes) could be delivered from ASF to UNAVCO
as efficiently as possible. Rick Guritz at ASF, under UNAVCO subaward, made
significant contributions in terms of placing and tracking data orders and transfers and in
helping design and implement infrastructure support at UNAVCO. Multiple working
group telecons were held during this period. The GeoES Project Manager attended the
NASA DESDinI workshop in Orlando, FL. One active GeoES award was related to
InSAR this period: University of Alaska Fairbanks.

Geochronology. UNAVCO prepared awards to twelve laboratories this period to provide
geochronology analysis services for GeoES as follows:
Technique, Lab (Lab Manager), Award Amount
• 14C, LLNL (Guilderson), $50,000
• 14C, UC Irvine (Southon), $50,000
• OSL, Utah State (Rittenour), $50,000
• OSL, U. of Washington (Feathers), $50,000
• Cosomogenic, PRIME Lab (Caffee), $150,000
• Cosomogenic, U. of Kansas (Walker), $52,000
• (U-TH)/He, U. of Arizona (Reiners), $120,000
• Fission Track, AtoZ (Donelick), $60,000
• 40Ar/39Ar, New Mexico Tech (Heizler), $40,000
• 40Ar/39Ar, Berkeley Geochron Ctr (Renne), $40,000
• 40Ar/39Ar, U. of Florida (Foster), $40,000
• U-Pb, MIT (Bowring), $100,000
GeoES metrics are designed and tracked by UNAVCO PBO and reported monthly to
NSF as part of the PBO CSSR. However, the baseline for GeoES has not been revised
according to the revised plan. As a result, current GeoES performance metrics do not
correlate to actual GeoES activity. This is expected to be addressed before the next
EarthScope Facility review.

1.3 Data Highlights
Archiving and Data Management
The UNAVCO Data Archive mission is to provide a secure long-term Archive for data,
data products, and metadata from high-precision GNSS studies and other crustal
deformation measurements. UNAVCO makes data from the Archive available to the
scientific community and to the public and provides additional tools that add value to the
data and data products in the Archive.
WBS Metrics. Table 6 shows WBS Metrics reporting in the area of Data and Data
Products. The metrics are very similar to the prior quarter.

Table 6. Archive Performance Metrics

WBS Report – Facility Data Group –Jun – Aug 2007
WBS Element
Metric
Campaign files archived
1.1.2.1.2
Permanent station files archived
1.1.2.1.2
Campaign files accessed
1.1.2.1.3
Permanent station files accessed
1.1.2.1.3
Community software – TEQC downloads
1.1.2.1.4 and 1.2.2.4
Permanent stations handled
1.2.2.2

Quantity
2,566
127,575
3,359
2,309,319
1,906
66

Holdings. Archive holdings in the online repository, which is the primary copy of all GPS
related files and products, total 3.2 Tb in compressed form (6.9 Tb when uncompressed
to their usable form). Holdings in the ftp pickup area, where the RINEX copy of all GPSrelated files and products, total 6.1 Tb. The bar graphs show annual and cumulative
archive data volume growth through time for the primary copy of GPS files.
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Figure 12. (left) Archive data volume by fiscal year and (right) cumulatively plotted.

Permanent Stations. Currently, 1458 active global permanent stations are being archived
at UNAVCO. An additional 45 sites from a variety of global networks (not including
PBO) were added this quarter for automated daily archiving.
Campaigns. Archiving was completed for seventeen campaigns this quarter (Afar 2007,
Amery Ice Shelf 2007, Antarctica Support 2006/2007, Beringia 2006, Bering-Siberbia
2004, Bering-Siberia 2005, East Greenland Glacier Dynamics 2007, Ethiopia 2007,
Hayward Fault 2006, Iceland 1992, Jamaica 2006, Joshua Tree 2007, Morocco 2006,
Northern California ALSM 2007, Oaxaca 2006, Peace-Athabasca Delta 2006, SAF
Creeping Segment 2006).
Plate Boundary Observatory Data Support. Sixty-nine new PBO sites were added this
quarter. High-rate data from several PBO stations collected in association with the
August 15, 2007 Peru earthquake contributed to the more than 94 Gb total of high-rate
data archived during the quarter. Additional data for this event was received after the
close of the quarter.

GGN-SENH Data Support. This quarter’s support included standard dataflow and data
and metadata archiving with just a few sites requiring special handling to resolve
problems.
Data Pickup. A monthly average of 650,000 data files were picked up from the Archive
ftp server. Additionally, a monthly average of 119,000 QC files, sitelogs, GSAC
holdings files, product files, campaign log images, and other GPS-related files were
picked up from the Archive ftp server.
IT Infrastructure and Software. Continuing infrastructure improvements this quarter
included memory upgrades for data processing systems, but more significantly for the
database server system. Following the upgrades, query intensive reporting tools
completed in a fraction of the time prior to the upgrade. Part of the improvement involved
tuning database memory buffer parameters. A test database server system was set up and
exhaustive testing of database memory tuning parameters was performed to identify the
right combinations of parameters to make full use of the additional memory.
Total Storage. The total storage for the primary archived copy and the public copy of all
GPS data in the archive is 9.2 Terabytes (figure 13).
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Figure 13. GPS data and products storage volume

1.3 Education and Outreach Activities
The mission of UNAVCO’s Education and Outreach Program is to promote a broader
understanding of Earth science through the scientific methods, data, and results of the
unique suite of scientific research of UNAVCO’s community. We will foster
collaboration between the scientific and educational communities and will increase the
number and diversity of students to strengthen and sustain the next generation of earth
scientists.
During this quarter, the main projects supported by Education and Outreach were:
• The second summer of RESESS (Research Experiences in Solid Earth Science for
Students). Five interns were active in research in the Boulder area and one intern
had several research-related experiences in Hawaii.
• The second year of the Master Teacher-in-Residence Program
• UNAVCO participation in “Teaching Geophysics in the 21st Century” an NAGT
workshop for college faculty, and
• Further work on a chapter in the Earth Exploration Toolbook on accessing GPS
data in the context of Cascadia tectonics.
Extensive administrative work was done on hiring staff into the Education and Outreach
program. Hires were made to include replacements for 2 open positions funded by
UNAVCO, one position funded by PBO for siting outreach, and one position funded by a
subcontract through IRIS from NSF’s funds for EarthScope Education and Outreach.
Responsibilities for these include identifying and translating UNAVCO-related science
for various E&O projects including EarthScope E&O, various tasks related to the
advertising of programs, web editing and content update, PBO presentations around the
western US, and developing materials, workshops, and other programs related to the
college classroom.
UNAVCO was represented at the national meeting of the Black Geologists and
Geophysicists in Phoenix, September 19-21. RESESS intern Lennox Thompson attended
and presented a poster of his summer research.
RESESS. Summer interns for 2007 were Emanuelle Bonilla Feliciano (U. Puerto Rico),
Cynthia Boshell (Humbolt State U), Katherine Fornash (Yale), Miriam Garcia and Ezer
Patlan (U Texas El Paso), and Lennox Thompson (Coppin State U). E&O Director S.
Eriksson and Administrative Assistant J. Magliocca worked with the interns; their
science, community, and writing mentors; the external evaluator; and SOARS and
UNAVCO staffs to ensure that all program components worked smoothly. The
culminating events of the research colloquium on August 6-9 and poster session/final
reception were extremely impressive and highlighted the rewards of promoting a cohort
of researchers from our target audience. Details of the interns’ summer experience
including the final colloquium program can be found at www.soars.ucar.edu. The final
research abstracts will being published by mid-October and copies sent to NSF staff.

Figure 14. SOARS & RESESS protégés 2007. (RESESS interns’ names in bold)
Kneeling (L to R): Ian Colon Pagan, Karen Diaz,, Luna Rodriguez, Alex Gonzalez, Alisha Fernandez, Ezer
Patlan. Front Row (L to): Katherine Fornash, Anastasia Yanchilina, Theresa Aguilar, Shanna-Shaye
Forbes, Nicole Ngo, Cecille Villanueva, Lumari Pardo, Cynthia Hyland, Zi Zi Searles. Back Row (L to R):
Douglas Gavin, Marcus Walter, Armand Silva, Lennox Thompson, Michael Hernandez, Christopher
Williams, Mack Jones, Emanuelle Feliciano Bonilla, Marcus R Waldman. Not pictured: Kimberly Trent
and Miriam Garcia.

The community college component of RESESS took place this past spring with Dr. Tim
Melbourne of Central Washington University hosting a group of community college
students in the geodetic facility in Ellensburg. This link between 2-year and 4-year
colleges promotes non-traditional students being exposed to geoscience as a career.

Figure 15. Eight students attended the field trip from Highline Community College to the Department of
Geosciences at Central Washington University. These included 6 women, 2 men, with one self-identified
Latina. Dr. Tim Melbourne gave a tour of the PANGA geodetic network at UCW.

Master Teacher-in-Residence. Denise Thompson teaches science at Orting High School in
Orting, WA. She spent a week at the UNAVCO Boulder office working with the Education &
Outreach team to develop high-school level educational materials. During her week at UNAVCO
she developed the following materials:
The Science of Prediction: Monitoring Volcanic Activity
This lecture with powerpoint slides for high school students presents the signs of volcanic
activity: eruption history, volcanic gases, heat and hydrothermal activity, earthquakes, ground
deformation and describes the technology used to monitor volcanoes.Students learn about how
scientists monitor volcanic activity and how such monitoring detected the impending eruption of
Mt. St. Helens in 1980.
Where AM I ?: the Evolving Technology of Navigation
Students construct a timeline using WebQuest illustrating how navigation technology has
changed over time and describe how improving technology has impacted science.
Will It Blow?: Monitoring Yellowstone’s Volcanic Activity
Guided by a worksheet and using an Excel Data Set , students interpret historical lava flow and
hydrothermal activity data and real-time earthquake and GPS ground deformation monitoring
data for Yellowstone National Park to determine the suitability of a fictitious scenario. Students
are asked to construct a presentation or written report to submit to the developer based on the
National Science Standards format.
Teaching Geophysics in the 21st Century. UNAVCO community member Seth Stein and staff
member Susan Eriksson represented the UNAVCO community at this workshop for college
faculty. Seth presented the first plenary talk on “what students know” and put up a poster
illustrating the role of GPS in the study of crustal deformation. Eriksson presented part of the
second plenary session on using data from large projects – using the Jules Verne Voyager and
the Data for Educators page on the UNAVCO website. Over 40 faculty attended this workshop.
The products from this workshop are posted on the SERC/NAGT website
http://serc.carleton.edu/NAGTWorkshops/geophysics/index.html.

Figure 16. An informal subset of the workshop: “Women Teaching Geophysics” Front row (l to r): Sarah Kruse,
Sarah Titus, Magali Billen, Donna Jurdy, Barb Tewksbury, Susan Sakimoto Back row (l to r): Laurie Brown, Susan
Eriksson, Elizabeth Cochran

Earth Exploration Toolbook. UNAVCO organized and ran a workshop as part of the PBO
Nucleus project and involved scientists, curriculum developers, teachers, and data providers to
study Cascadia topics. This chapter on how to access and use data in the classroom should be
finalized during fall of 2007 and is a product of the EarthScope workshop in Cascadia in August
of 2006. http://serc.carleton.edu/eet/index.html.
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