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COCONet EAR 1042906/9 Quarterly Report
March 2012 - May 2012 (FY2012-Q3)

SUMMARY
This quarterly report covers the COCONet project (EAR-1042906/EAR-1042909) activities for
the time period March 2012 - May 2012. The COCONet grant was awarded to UNAVCO on
September 14, 2010 and a collaborative grant (EAR-1042909) awarded to J. Braun, University
Corporation for Atmospheric Research. The project is under the direction of M. Meghan Miller,
Eric Calais, Guoquan Wang, John Braun, Glen Mattioli, and Karl Feaux.
Most of the of effort during this reporting period included reconnaissance and installation
activities related to the siting plan developed at the Port of Spain siting meeting in June 2011.
Specifically, reconnaissance activities in Venezuela and Mexico and installations in Dominican
Republic were the field highlights during the last quarter. Station maintenance was required at
previously installed stations in Jamaica and Nicaragua. UNAVCO engineering personnel have
performed site reconnaissance at 58 locations in 24 countries, submitted land use permits for
49 sites, permits accepted for 36 sites, and currently have 18 stations installed (Figure 1).

Figure 1. The final COCONet siting plan, the result of siting meetings in Puerto Rico
and Trinidad. White dots represent planned new or refurbished stations, yellow dots
represent the 18 installed stations, and red dots represent existing stations (61).
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In April 2012, a COCONet themed poster that provided an overview of the project, its current
status, description of data products, and future plans was presented at the 30th Conference on
Hurricanes and Tropical Meteorology in Ponte Vedra Beach, FL. This poster was exceptionally
well attended. Scientists and forecasters from the United States, Venezuela, Curacao,
Antigua, Honduras, Jamaica, Bahamas, and Mexico all stopped by the poster to learn more
about the project status and how to gain access to the data. Dr. John Braun and Karl Feaux
represented COCONet at the conference.
Preparations began for the 3rd COCONet community workshop, tentatively scheduled for
September of 2012. A number of locations in the region are being evaluated based on cost,
including Costa Rica, Panama, Mexico (Yucatan), and Nicaragua. Dr. Alberto Lopez from the
University of Puerto Rico, Mayaguez will lead the workshop planning committee, which will
consist of representatives from COCONet partner organizations, UNAVCO, and the
atmospheric science community. The workshop will consist of plenary speakers and
breakout sessions for special topics, but will focus on COCONet data, including archiving,
distribution, processing, and data analysis.

COCONET HIGHLIGHT: DOMINICAN REPUBLIC STATION INSTALLATIONS
In April, COCONet engineers installed two new COCONet stations in the Dominican Republic
at Cabo Rojo and Puerto Plata. Claudio Martinez of Oficina Nacional de Meteorología
(ONAMET) and members of his field team joined COCONet engineers on site and made
invaluable contributions to both installations.
Due to strong reconnaissance efforts, both GPS monuments were installed in highly competent
limestone formations in locations with excellent sky view and tight security. The Cabo Rojo
station is located on a headland southeast of the town of Pedernales, behind a guarded
security gate on land owned and operated by IDEAL Dominicana S.A./ Cementos Andinos.
The short-drilled braced monument was anchored into the rock at the top of a 50-foot
limestone sea cliff. After the removal of one tree, the site was cleared of obstructions to
atmospheric wind and sky view. The cell signal at the site is excellent, so the station was
brought online via a Proxicast Lancel-2 cellular modem. The Puerto Plata site is located
behind airport security gates in the yard between the main runway and the terminal buildings.
Just over 10 meters above sea level and 700m from the coast, the whole airport is constructed
on a limestone shelf, with limestone outcropping throughout the yard. Along with the inherent
security and sky view that comes with siting at an airport, this station also benefits from
proximity to the ONAMET office in the terminal, which is generously providing a connection to
their network via radio telemetry.
In addition to station installations, the COCONet field team also completed reconnaissance of
a new site in the north central part of the Dominican Republic at Cabo Frances Viejo.
COCONet engineers confirmed the feasibility of using radio telemetry to connect the Valle
Nuevo station to the Internet at the ONAMET office in Santo Domingo. During this installation
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trip, another success was the strengthening of the ONAMET-COCONet partnership. Claudio
Martinez from ONAMET was deeply involved in station siting as well as logistics of working in
the Dominican Republic. Claudio also brought several members of his field team to assist with
both installations, learn about the operation of the COCONet stations, and teach the UNAVCO
engineers some valuable lessons in return.

Figure 2. Building relationships, COCONet style. COCONet and ONAMET field team with the
meteorological sensor at the completed Puerto Plata station.

FIELD OPERATIONS SUMMARY
During the last three months, the following field operation milestones were completed:
• Three new stations were installed in the COCONet region. In the Dominican Republic, shortdrilled braced monuments were built in competent substrata near the towns of Puerto Plata and
Cabo Rojo. The station at Puerto Plata, built at the airport, will utilize a radio link to the airport
offices for data communications. In Cabo Rojo, the station was built on property owned by a
cement factory, and will use a cellular data communications. The third station built was located
on the small island of Redonda, part of Antigua & Barbuda near Montserrat. This station will
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relay data via the Montserrat radio network.
• Two refurbished stations were completed, SPED in the Dominican Republic and SSIA in El
Salvador. The station SPED required a WXT520 meteorological instrument, while SSIA
required a new NetR9 receiver and a meteorological instrument. A Zephyr Geodetic 2 antenna
was also provided for SSIA, although it is not yet installed, in order to preserve the existing
position time series. The antenna may be replaced in the future, if needed. COCONet
engineers conducted station maintenance at CN10 Morant Cay and CN11 Pedro Cay, both
south of mainland Jamaica. This maintenance consisted of the installation of BGAN satellite
modems for data transmission, as the Cays are too far from the mainland to use other types of
data communications. In addition, a meteorological instrument was installed at MANA
(Managua, Nicaragua) and data communication upgrades were completed at two other
Nicaragua stations, Poneloya (CN22) and Puerto Cabezas (CN29).
• Permitting documents were finalized for two sites in Mexico, three sites in Trinidad, and two
sites in Antigua and Barbuda (Barbuda and Redonda).
Table 1. COCONet Status: Tasks completed to date and in FY2012-Q3.
Cumulative

Station Recons

Permits Submitted
Permits Accepted
Stations
Installed/Refurbish
ed
Data Flow
Maintenance Visits
Next Quarter
Projection

Since Previous
Quarter

Details From Current
Quarter
58
8
Venezuela, Mexico,
Costa Rica, Honduras,
Dominican Republic
49
10
Venezuela, Mexico,
Honduras
36
9
Bahamas, Honduras,
Mexico
18
5
Dominican Republic, El
Salvador, Antigua and
Barbuda
16
5
Jamaica, Nicaragua
6
5
Jamaica, Nicaragua
Recons: 0, Permits Submit: 4, Installs: 4, Refurbishments: 5

DATA SUMMARY
The Port-of-Spain planning meeting resulted in 50 target locations for new stations, 15 targets
for refurbished stations, and 61 existing stations for integration into the COCONet network. The
COCONet data plan calls for 10 stations to provide high-rate real-time GPS data streams.
COCONet is currently downloading mostly 15-second data (some exceptions for BGAN sites)
and processing daily time series from 11 of the 18 new and refurbished COCONet stations.
Processing of station data by the PBO GPS Analysis Centers is yielding high-quality time
series. Table 2 shows the current data summary for stations identified as belonging to the
COCONet network:
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Table 2. COCONet Data Summary.

New Stations

Standard data
archived at
UNAVCO

Stations Streaming
1-Hz Data

Refurbished
Stations
6 of 13 stations 3 of 5
installed
refurbished
currently
stations
archiving 15-sec currently
data
archiving 15-sec
data
2 of 13 stations
installed
currently
archiving 30-sec
data (BGAN
stations)

(4) CN15,
CN40, ISCO,
CN12

0

Existing
Stations
UNAVCO has
received data
from 21
existing
stations. 16
currently
online and
operational.

Notes
CN07, CN08,
CN22, CN29,
CN49, RDSD,
and GRZA do
not have data
flow – plan in
place to repair or
install data
communications
at these stations
CN33 has data
communications,
station is
currently down

(1) P780

BUDGET AND SCHEDULE
The COCONet project uses earned value to manage construction. The baseline was refined
after the Trinidad siting meeting and now includes a revised budget and schedule to reflect
changes to the siting plan. In May 2012, the COCONet Year 3 budget request was completed
and submitted to NSF.
The revised schedule includes 50 new station installations, 15 refurbished stations, and 61
existing stations. Refurbished stations are defined as stations that were operational in the
past, but now require some equipment upgrades to become compatible with COCONet
standards. Existing stations are assumed to require no additional hardware to be compatible
with the COCONet network. The installation schedule was extended to four years, given the
delay in starting the field component of the project needed to refine the siting plan in light of
new information that was not available at the time the proposal was developed.
Overall project expenditures are over $1.7M spent to date (Figure 3). Reasons for the
discrepancy between the actual and budgeted expenses result because neither the Purdue
subaward nor the archiving and processing costs have been invoiced at this time. Field crews
concentrated on reconnaissance and permitting efforts and stayed ahead of scheduled
reconnaissance. Some of the Dominican Republic installations, scheduled for May 2012,
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were delayed due to difficulties in obtaining signatures for permitting documents. As
agreements with host institutions are put into place, the next three months should see a spike
in station installations in the Dominican Republic, Mexico, and Colombia.
Earned value management (EVM) techniques were applied to the construction and field
operations components of the project (removing education and outreach, participant support,
and subawards). Using EVM (Figure 4), the construction/field operations component of the
project is shown to be slightly ahead schedule (1% positive schedule variance) and under
budget (21% positive cost variance).

Figure 3. Total project actual costs vs. budget. Red line is budget and blue line is actual
expenditures.
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Figure 4. COCONet Earned Value Management – Field Operations

UCAR UPDATE
The UCAR/COSMIC program is participating in COCONet under support from NSF grant
(EAR- 1042909). UCAR produces continuous estimates of atmospheric precipitable water
vapor (PW) using a heterogeneous network of GNSS stations, including those stations that are
part of COCOnet. These data are produced and distributed through the Suominet
(www.suominet.ucar.edu) web portal as well as with the local data management (LDM) system
to automatically distributed data through the internet to stream subscribers. As of June 1, 2012
UCAR was including data from 22 new and existing COCONet sites into its analysis system,
and was preparing to ingest data from six other sites that had recently begun producing subdaily data streams for near real time analysis.
In an effort to augment the education and outreach goals of COCONet, two PASI proposals
were submitted by COCONet community members: one focused on atmospheric applications
and the other on the interactions between magmatic systems and tectonics in the Americas.
UCAR/COSMIC has submitted a proposal to the NSF (solicitation NSF 12-535) to conduct a
Pan American Advanced Studies Institute (PASI) on Atmospheric Processes of Latin America
and the Caribbean: Observations, Analysis, and Impacts. This short course is intended to
foster a community of early career scientists who are interested in regional atmospheric
processes, and as a way of introducing these researchers to the COCONet project. This
course will provide a comprehensive summary of the state of knowledge of the key processes
that are important to the region including global tele-connections, regional monsoon systems,
ocean-air interactions, hurricanes, and regional sources of moisture and its transport. The
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course will contain lectures, computing exercises, exposure to observational datasets and
atmospheric model fields, and software training. The confirmed lecturers, identified in Table 1,
represent a broad collection of international scientists. The proposed time window for the
course will be sometime in May or June of 2013, in Cartagena, Colombia. We are expecting to
accept up to thirty participants with PASI support, half of these will come from the United
States and the other half will come from the other countries in the Americas and the
Caribbean. These young scientists will be chosen in a manner that ensures that the attendees
will be both highly qualified and diverse individuals.
Table 2: PASI Organizing Committee and Lecturers
Name

Affiliation

Expertise

Country

Organizing Committee
John Braun

UCAR/COSMIC

GPS Remote Sensing

USA

Angel Garcia

CMC

Atmospheric Modeling of
the Americas

Venezuela

Hector Mora Páez

Colombian
Geodetic
Survey

GPS Geodesy

Colombia

Olga L Mayol-Bracero

University of
Puerto Rico–
Rio Piedras

Aerosols and Saharan Air
Layers

USA (Puerto
Rico)

Tom Yoksas
Lidia Cucurell

Shuyi Chen

Lisa Goddard
Carolina Vera
Ana María DuránQuesada

Lecturers
UCAR/Unidata
Unidata Software Tools
NOAA/NCEP
Data Assimilation and
Numerical Weather
Prediction
U. Miami
Hurricanes, Air-Sea
Interactions and Numerical
Weather Models
Columbia
Large Scale Climate
University
Teleconnections
University of
American Monsoon
Buenos Aires
Systems
U. Costa Rica
Mesoamerican Climate,
Caribbean LLJ

USA
USA

USA

USA
Argentina
Costa Rica

Penn State proposed a second Pan-American Advanced Studies Institute (PASI) to be held in
Nicaragua. The goal is to address fundamental issues related to magma-tectonic interactions,
in order to better understand volcano-magmatic plumbing systems and thus help mitigate
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associated hazards, risks, and vulnerabilities. The workshop will address four key scientific
aspects, which will allow us to improve the science in significant ways: (1) Magma-tectonic
interactions; (2) Deep vs. shallow magma plumbing systems; (3) Eruption trigger mechanisms;
and (4) New approaches, methods, and technologies for volcano monitoring. Arc volcanism is
an ongoing threat along the backbone of the Americas from the Alaskan Aleutians to near the
southern tip of South America. The hazards highlight the significant risk to people living close
by, to civil aviation in terms of volcanic ash, and also regionally in the case of particularly large
eruptions. Three types of volcanoes pose distinct challenges for monitoring and eruption
prediction. Subduction zones can generate large magnitude earthquakes that potentially trigger
eruptions. Furthermore, there is extensive diversity in the kinematics and upper plate tectonics
amongst the subduction zones of the Americas that lead to increased seismic hazards in the
over-riding plate and therefore the potential for magma-tectonic interactions. In order to
examine these issues in a meaningful and novel manner, this PASI will comprise sessions on
three distinct yet clearly related and overlapping themes: (1) geophysical processes, (2)
geochemical processes, and (3) integrated studies of magma-tectonic interactions. By using
these three approaches in an interdisciplinary fashion, we will be able to gain new and
important insight into subsurface magma behavior before eruptions, inter-relationships and
feedbacks between magmatic and tectonic processes, and the event or events, which initiate
periods of volcano restlessness including eruptions. This PASI will bring together scientists
from across the Americas for training in the latest scientific advances and technologies in
volcano monitoring and modeling of magmatic and tectonic processes. It will give advanced
graduate students and post-doctoral researchers from the US the opportunity to initiate
collaborations with their Latin American counterparts, and will allow our Latin American
colleagues to promote a professional network of scientists from across the region. This PASI
will utilize data from the NSF MARGINS program and COCONet initiative and train scientists to
utilize and apply these data and their results to investigating magmatic and tectonic systems
across the Americas. This will result in improved understanding of magmatic and tectonic
processes, as well as, hazard assessments for these tectonically active regions.

EDUCATION AND OUTREACH HIGHLIGHT: COCONET RESESS STUDENT BEGINS
SUMMER INTERNSHIP

A RESESS intern, Rachel Medina, is a senior at Fort Lewis College and President of the
college chapter of Engineers Without Borders. Rachel is doing her 2012 summer research
project on how water vapor in volcanic plumes can cause tropospheric delays in GPS multipath
signals. She is working with Dr. Glen Mattioli (soon to be at UNAVCO) and Dr. John Braun
(UCAR) to determine whether GPS position time series observations over a several hour time
period on July 13, 2012, which were initially attributed to surface elevation changes caused by
volcanic dome collapse and subsequent explosions, are better explained by changes in
regional water vapor around Montserrat can be attributed to the presence of volcanic plumes.
The hypothesis will be tested by examining time series of GPS-derived zenith wet delay
estimates and comparing these to other remote sensing and local geophysical data. The title
of Rachel's project is: Correlation of Zenith Wet Delay estimates from cGPS and vis/IR RS
Images of Soufriere Hills volcano, Montserrat during the July 2003 Dome Collapse:
Implications for Detection of Ash Plumes and Vertical Deformation.
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Figure 5. Map showing the location of the island of Monserrat in the Lesser Antilles volcanic
arc in the West Indies.
The Soufrière Hills volcano (or "sulfur outlet") is an active, complex stratovolcano on the
Caribbean island of Monserrat. While the volcano was dormant for years, it became active in
1995, and has continued to erupt ever since. Large variations in surface elevation were
indicated by GPS data following the July 12 & 13 dome collapse and eruption in 2003. Further
examination of the data over a few hour period corresponding to peak dome collapse showed
large variations in the surface elevation in the vertical component and minimal variations in the
horizontal component over a period of hours, which does not correspond with what would be
expected with volcano dome expansion and collapse.
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Figure 6. An October 29, 2002 ASTER image of Soufrire Hills Volcano on Montserrat in the
Caribbean showing extensive smoke and ash plume streaming towards the west-southwest.
Satellite imagery will be searched for images capturing volcanic plumes, and corresponding
GPS data will be matched with those events. The multipath signals will be examined for the
dates of those images for significant tropospheric delays at sites that appear to be located
where the plume is. Rachel will overlay the map of the GPS sites and images of volcanic
plumes, using GIS. The goal is to determine whether the volcanic plume is co-located with the
GPS site at times when there is observable tropospheric delay in the multipath signal.
In late May, the RESESS intern, Rachel Medina, two science mentors, Glen Mattioli and John
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Braun, the COCONet co-PI Karl Feaux, and Director of RESESS, Valerie Sloan at UNAVCO,
met and developed the research question to be studied, and created a plan for meeting up
again throughout the summer. The student began work on the project in the last week of May.

PROJECT CONCERNS
• Relationship building between UNAVCO and host institutions in the Caribbean region
continues to be an ongoing challenge for the project. Looking forward to the operations and
maintenance phase, strong partners are critical to the long-term success of the project. In the
past few months, there has been limited communication between UNAVCO and the University
of the West Indies, Trinidad. This is a concern because joint COCONet-UWI station
installations are tentatively scheduled for this summer. Mitigation: UNAVCO will invite our
COCONet contacts from UWI-Trinidad to visit the UNAVCO Facility in Boulder in order to
discuss details of the upcoming COCONet installations in St. Lucia, Dominica, Antigua, and
Carriacou. Also, Dr. Joan Latchman, the newly appointed Director of the Seismic Research
Center at UWI has been invited to be a member of the COCONet 3rd Workshop planning
committee.

