COCONet PY2016-Q2 Report 1

COCONet EAR 1042906/9 Quarterly Report
December 2015 - February 2016 (PY2016-Q2)

SUMMARY
This quarterly report covers COCONet project (EAR-1042906/EAR-1042909) activities for the
time period from December 1, 2015 to February 29, 2016. COCONet is a Collaborative
Research project between UNAVCO (EAR-1042906) and University Corporation for
Atmospheric Research (UCAR) (EAR-1042909) awarded on September 14, 2010. The project
is under the direction of M. Meghan Miller, as PI, with Co-PIs, Karl Feaux, Glen Mattioli, and
Guoquan Wang. Dr. Glen Mattioli is acting as Project Director in his role as Director of
Geodetic Infrastructure at UNAVCO and Dr. John Braun is the UCAR PI.
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Figure 1. The current combined COCONet and TLALOCNet siting plan. Yellow dots represent the 81
completed COCONet stations (new and refurbished) and 23 completed stations from the TLALOCNet
network. Red dots represent the 7 remaining, planned COCONet stations (new and refurbished) and 1
planned TLALOCNet station. The yellow stars represent the completed, full-tide gauge locations (with
2 additional GPS sites per location). The yellow diamonds represent existing tide gauge stations where
1 GPS station was added to constrain the motion of the pier. The existing “contributing” GPS stations
(n=54), which either already are or soon to be delivering data to the COCONet archive, are shown as
black dots. Contributing stations from the Puerto Rico Seismic Network are shown in burgundy (n=8).
The four regional data centers or mirrors are shown as purple squares (Mexico - TLALOCNet, and
Nicaragua, Colombia, and Barbados - COCONet).
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To date, UNAVCO engineering personnel have completed the installation of 81 cGPS-Met
stations in the Caribbean region. Key accomplishments in the last quarter were the
preparation for the Nicaragua maintenance trip and the submission (and funding) of the
proposal for the fourth COCONet Community Workshop that will be held in Punta Cana,
Dominican Republic.
A number of other planning, logistical, and data tasks were completed during the last quarter
including:
•

•

•

The current COCONet siting plan calls for 54 new stations, 5 new stations associated
with tide gauge installations, and 29 refurbished stations (equipment was sent to five
additional existing stations last quarter, increasing the refurbished station count to 29)
for a total of 88 new and refurbished stations, and at least 62 existing “contributed”
stations to be incorporated into the COCONet data archive.
The total number of new, refurbished, or co-located stations installed to date is
81. There are 7 remaining stations to be installed as part of the COCONet siting
plan, which includes 3 new stations and 4 refurbished stations.
Maintenance work was completed at a number of stations, including:
o Haiti
CN09 - New LS300 cell modem, enclosure, and LNA ready to ship via diplomatic
pouch.
JME2 - New LS300 cell modem, enclosure, and LNA ready to ship via diplomatic
pouch.
o Bahamas
CN15 - New public IP address assigned to Trimble NetR9 receiver.
CN13 – New LS300 cellular modem configured for VPN.
o Honduras
CN18 - BGAN repaired. Site is now online.
o Panama
CN20 - Cisco RVO42 reconfigured at STRI.
TGPM - Cisco RVO42 reconfigured at STRI.
o Nicaragua
CN22 - Installed LS300 cell modem and removed faulty radio. New LNA ready to
ship.
CN29 - Installed new LNA. New LS300 cell modem ready to ship.
o Trinidad
CN45 - New ISP chip installed. Data are flowing.
o Cayman Islands
GCFS - Data are being pulled from Cayman Island’s Department of Surveying.
o Costa Rica
QSEC – Data communications restored.
o Montserrat
RDON - Radome, Trimble NetR9, Met pack, and cables shipped to MVO.
TRNT - Met pack and cables shipped to MVO.
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RCHY- Data communications/power equipment shipped to MVO.
o Antigua
BGGY- Replaced NetR9 due to ethernet port failure.
o Dominican Republic
CN27 - RV90 cellular modem replaced by local contact.
•

•

•

•

•

•

UNAVCO currently archives 143 COCONet-designated cGPS stations. This group
includes those that are new and refurbished as well as contributing stations from other
networks (i.e. COCONet regional partners). The UNAVCO Data Archive Interface (DAI)
now has two distinct groupings of COCONet sites: 1) COCONetCore (56), which
includes all the sites that UNAVCO has installed and currently maintains; 2)
COCONetRefurb (25), which includes all the existing sites operated by collaboration
institutions that UNAVCO has upgraded with equipment and currently maintains; and 2)
COCONetPartner (62), which includes stations that UNAVCO does not operate, but
whose data have been contributed by various regional partners. We are continuing to
add stations to this group, and 10 more stations from Colombia were added last quarter.
During this reporting period, 81.0% of all 143 stations delivered data to the DAI,
including data from 95% of the COCONetCore and 88% of the COCONetRefurb
stations.
Currently, 45 COCONet stations are configured to deliver high-rate, low-latency (1 Hz, <
2 s) data streams in real-time via the Networked Transport of RTCM via Internet
Protocol (NTRIP). This greatly exceeds project goals, as outlined in the original
proposal, which called for at least 10 stations to deliver high-rate, low-latency data in
real-time.
The COCONet Regional Data Centers at INETER (Nicaragua), CIMH (Barbados), and
SGC (Colombia) continue to operate using the Dataworks software developed at
UNAVCO in part with funding from COCONet (this award) and other sources. The
Regional Mirror Data Centers at INETER and CIMH are reporting 138 COCONet
stations available for metadata queries and data downloads; the full Regional Data
Center at SGC is reporting the same 138 COCONet stations plus 1 additional local
station available for metadata queries and data downloads.
UNAVCO's software developers worked this quarter to deploy the Dataworks code as
an Amazon Virtual Machine image. This simplifies startup for any group wishing to use
Dataworks obviating the need to setup hardware here at UNAVCO prior to deployment.
Including open commitments, the COCONet expenditures are now over $5.71M through
February 2016. A plan has been developed to spend the remaining funds, guided by
oversight from COCONet Working Group, and focused on completing the remaining
scope as per the award and supplements. In the last quarter, $118.4K was spent with
$324K remaining in the award at the time of this submission.
The COCONet Working Group along with UNAVCO staff responsible for COCONet and
TLALOCNet are coordinating with the Geodetic Infrastructure Advisory Committee (GI
AC) to develop plan to incorporate long-term O&M for these networks as part of any
UNAVCO response to the NSF solicitation (16-546) for the Management and Operation
of the National Observatory for Geoscience (NGEO). Preliminary input has been
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provide to Dr. M. Miller, UNAVCO President and reported to the UNAVCO Board of
Directors.
COCONet field activities this quarter are summarized in Table 1 below:
Cumulative
Station Recons

87

Stations
Installed
New/
Refurbished

56 new
25 refurbished

Maintenance
Visits

76

Since Previous Details From Current Quarter
Quarter
0
All recons completed, except for
1 Gulf of Mexico station.
1

4

New: CN54 (installed by our
partners in Trinidad in May 2015,
taking credit this quarter)
Refurbished: none
CN18, CN22, BGGY, CN45

Table 1. COCONet Status: Tasks completed to date and in FY2016-Q2.

Work planned for FY2016-Q3 includes:
• Maintenance visits to Nicaragua for CN29 and CN30 and to support P. LaFemina’s recent
NSF RAPID award.
• Haiti station maintenance, installation of new equipment enclosures.
• Installation of the three remaining stations in Venezuela.
• Finalization of permits for the one remaining Mexico station.
• Conduct the fourth and final COCONet workshop in Punta Cana, Dominican Republic.

OUTREACH
Publications
Several papers related to COCONet were published, including the following:
E.J. Chaves and S.Y. Schwartz. (2016). Monitoring transient changes within overpressured
regions of subduction zones using ambient seismic noise. Science Advances, 2(1). doi:
10.1126/sciadv.1501289.
Ellis, A. P., DeMets, C., Briole, P., Molina, E., Flores, O., Rivera, J., Lasserre, C., Lyon-Caen,
H., Lord, N. (2015). Geodetic slip solutions for the Mw= 7.4 Champerico (Guatemala)
earthquake of 2012 November 7 and its postseismic deformation. Geophysical Journal
International, 201(2), 856-868. doi: http://dx.doi.org/10.1093/gji/ggu484
Mattioli, G. S., J. Miller, C. DeMets, and P. Jansma, (2015) Rigidity and definition of
Caribbean plate motion from COCONet and campaign GPS observations (Invited), Abstract
T13F-001 presented at 2015 Fall Meeting, AGU, San Francisco, CA, December 14-18,
2015.
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Solares, M., A. Lopez, P. Jansma, and G. Mattioli, (2015) New GPS Constraints on Crustal
Deformation within the Puerto Rico-Virgin Islands Microplate, Abstract T11E2945 presented at 2015 Fall Meeting, AGU, San Francisco, CA, December 14-18, 2015.
Mencin, D., Mora-Paez, H., G Bilham, R.G., Lafemina, P., Mattioli, G.S., Molnar, P.H., F.A.,
Audemard and Perez, O.J., Large Earthquake Potential in the Southeast Caribbean,
Abstract T11E-2941 presented at 2015 Fall Meeting, AGU, San Francisco, CA, December
14-18, 2015.
Boler F., Meertens, C.M, Miller M.M., S. Wier , Rost, M., and Matykiewicz, J., Dataworks for
GNSS: Software for Supporting Data Sharing and Federation of Geodetic Networks,
Abstract IN23B-1734 presented at 2015 Fall Meeting, AGU, San Francisco, CA, December
14-18, 2015.
Hodgkinson, K., Mencin, D., Fox, O., Walls, C.P., Mann, D., Blume, F., Berglund,
H.T., Phillips, D., Meertens, C.M., and Mattioli, G.S., Operational Data Quality Assessment
of the Combined PBO, TLALOCNet and COCONet Real-Time GNSS Networks, Abstract
G51A-1064 presented at 2015 Fall Meeting, AGU, San Francisco, CA, December 14-18,
2015.

UCAR UPDATE
The UCAR/COSMIC program is participating in COCONet under support from NSF grant
(EAR-1042909). UCAR/COSMIC 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.
The primary research activity regarding the utilization of COCONet data for atmospheric
research is the continued assimilation effort related to Hurricane Isaac in 2012. Following upon
the previously reported control experiment and the identification of a significant bias in the GFS
moisture field when compared against the ECMWF analysis, the GSI assimilation system has
tested and evaluated. This evaluation revealed that a functional assimilation operator for GPS
PWV existed within the GSI system, but that it was disabled through de-weighting of data and
exclusion through a-priori system configuration. The code was modified to properly utilize and
weight the PWV observations and tested using data from the continental United States. The
incremental change between the a-priori model analysis and the observation data is shown in
Figure 2. When testing the impact of PWV data to the analysis field, the initial differences
between GPS PWV and the a-priori exceeded 3 mm RMS with a bias of nearly 0.4 mm. Upon
assimilation, these differences were reduced to 1.7 mm RMS and 0.04 mm of bias. This is an
encouraging result.
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Figure 2: Change in specific humidity upon assimilation of GPS PWV in the Continental United States. COCONet
data in the Bahamas and broader Caribbean are expected to make a significant impact on the moisture field
associated with the track and intensification of Hurricane Isaac in 2012.

The next step in the process is the assimilation of COCONet data into the assimilation system
and subsequent generation of a forecast. We expect preliminary results from this effort in the
next quarter.

PROJECT CONCERNS
Haiti: Protests in Haiti, some of which have turned violent, is cause of concern for scheduled
maintenance activities in the country. Mitigation: We plan to work closely with our partners
in Haiti and closely monitor the situation before sending any UNAVCO staff to Haiti.
Mexico: Permitting for Gulf of Mexico cGPS-Met station has been delayed. This site is
located on an island managed by CONANP (Comisión Nacional De Áreas Naturales
Protegidas), but with logistics required involving the Mexican Navy. Risk mitigation: There
has been progress made for the Guadalupe Island permit for TLALOCNet. We have been
waiting for the Gaudalupe permit, before submitting the permit for the Gulf of Mexico. We still
anticipate that installation of this station will happen before the end of this award year.
Venezuela: The ownership of one station in Venezuela now has changed to control by the
Venezuelan Army. Political and civil unrest in country continues. Accordingly, it has been
difficult to engage local collaborator who would be instrumental in getting remaining stations
installed, delaying the installation of these stations until PY2016. Risk mitigation: Continue to
work with our partners in Venezuela who will be responsible for securing the permits with the
Venezuelan Army.

