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COCONet EAR 1042906/9 Quarterly Report 
September - November 2011(FY2012-Q1) 
 
SUMMARY 
This quarterly report covers the COCONet project (EAR-1042906/EAR-1042909) activities for 
the time period September 2011 - November 2011. 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.   
UNAVCO continued to develop Memorandum of Understanding (MOU) documents that will be 
used to define the working relationship between UNAVCO and host institutions in the 
Caribbean region.    Specifically, MOUs were developed and translated into Spanish for 
INETER (Instituto Nicaraguense De Estudios Territoriales) in Nicaragua and the Jurisdiccion 
Immobilaria, the Lands and Survey group in the Dominican Republic.   UNAVCO engineering 
personnel have performed site reconnaissance at 33 locations in 17 countries, submitted land 

use permits for 12 sites, 
accepted permits for 10 
sites, and currently have 
seven stations installed 
(Figure 1).  Education 
and outreach efforts 
include COCONet project 
status presentations at 
international meetings 
and updates of support 
materials, which were 
distributed at the Fall 
AGU in San Francisco in 
order to promote the 
reconnaissance and 
permitting efforts.  
 

Figure 1.  The final COCONet siting plan, the result of siting meetings in Puerto Rico and 
Trinidad.   Green dots represent new (50) or refurbished stations (15), red dots represent 
existing stations (61), and the blue triangle represents one alternate site on Sombrero Island.  
Large green dots represent the seven completed COCONet stations to date. 
 
COCONET HIGHLIGHT:  THREE COCONET STATIONS INSTALLED IN JAMAICA  
In September 2011, three COCONet installations were completed in Jamaica, a collaborative 
effort between UNAVCO and the University of the West Indies (UWI) Mona Campus.  One of 

Network Status Through 
November 30, 2011 
 
Completed Reconnaissance: 33 
Completed New or Refurbished 
Stations: 7 
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these stations was located at the UWI-Mona campus.  A roof mount monument was installed 
on the top of Physics building at UWI, the fist such installation with the GPS roof-mount 
designed by UNAVCO for the COCONet project.  In addition, two stations were built on the 
remote islands of Pedro Cay and Morant Cay (Figure 2).   The island stations will utilize BGAN 
(satellite-based system) for data communications.   A chartered boat was required to transport 
personnel and equipment due to the remoteness of the islands.  These installations would not 
have been possible without the support and field assistance from personnel from UWI-Mona. 
 

 
Figure 2. CN10 located on the remote island of Morant Cay, SE of Kingston, Jamaica. 
 
 
FIELD OPERATIONS SUMMARY 
 
During the last three months, the following field operation milestones were completed: 
• Three stations were installed in Jamaica, at UWI-Mona, Pedro Cay, and Morant Cay. 
• Reconnaissance activities were finalized in the Dominican Republic, covering four new and 

four refurbished stations. 
• Permitting negotiations resulted in the completion of Memorandum of Understanding 
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documents for both the Dominican Republic and Nicaragua. 
• A COCONet poster was presented at the GEOSS meeting in Chile to promote COCONet 

within the global Earth and atmospheric science communities. 
• A second reconnaissance was conducted in Virgin Gorda, after local authorities rejected the 

first site.  The new site will be a collocation with a new seismic instrument to be installed by 
the Puerto Rico Seismic Network.  The British Virgin Islands National Parks Trust 
subsequently approved this site. 

• Reconnaissance was completed on the Cayman Islands.  Originally, the plan called for one 
new station to be built in the islands.  However, the Lands and Surveys Department of the 
Cayman Islands are already planning GPS stations on all islands, so the COCONet 
contribution has been changed to providing metpacks at three of the new stations.   GPS 
data from all the stations will be made available to the COCONet data archive. 

• In Panama, a COCONet station was built at Penenome, which is collocated with a seismic 
instrument jointly operated by the Observatorio Sísmico del Occidente de Panamá 
(http://www.osop.com.pa/) and the Instituto de Geociencias at the Universidad de Panama. 
Reconnaissance was also competed in the Darien region of Panama and the Pearl Islands.  
Land use proposals for these two sites have been submitted to land owners.  

 
Table 1.  COCONet Status:  Tasks completed to date and in FY2012-Q1. 
 Cumulative Since Last 

Quarter 
Notes 

Station Recons 33 5 Cayman Islands, 
Puerto Barrios, Darien, 
Pearl Islands, Cap 
Haitien 

Permits Submitted 15 3 Darrien, Pearl Islands, 
Cayman Islands 

Permits Accepted 10 1 Belize 
Stations Installed 7 4 Jamaica (3), Penenome 
Metadata 
Submitted 

3 0  

Data Flow 23 20 20 existing stations 
now being archived 
and processed within 
COCONet 

Maintenance Visits 0 0  
Next Quarter 
Projection 

Recons: 8, Permits Submit: 5, Installs: 6, Refurbishments: 2 
 

 
 
DATA SUMMARY 
 
COCONet is currently downloading 15-second data and processing daily time series from 
three of the seven COCONet stations installed.  One station, CN40, is providing 1 Hz 
streaming GPS and meteorological data in real time. 
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Of the 61 existing Caribbean GPS stations identified at the Port-of-Spain planning meeting as 
targets for integration into COCONet, UNAVCO has already adopted 20 into the COCONet 
data framework. These stations are identified as belonging to the COCONet network for any 
user data searches, and processing of station data by the PBO GPS Analysis Centers is 
yielding high-quality time series. We are also continuing to stream 1Hz data from six stations in 
the PRVINet network in Puerto Rico and the Virgin Islands to test our real-time dataflow 
capabilities for COCONet stations. 
 
In the longer term, UNAVCO is investigating possible funding mechanisms for the development 
of a stand-alone data archiving/access software package that could be used by interested 
Caribbean institutions to establish disseminated COCONet regional data archives. This 
initiative is anticipated to strengthen open data delivery, collaboration and  international 
partnerships, while raising the visibility of COCONetʼs broad impact in host countries.  
 
 
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 new budget and schedule.    
 
The new 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 
delays in starting the field component of the project caused by the two siting meetings and 
additional scope outlined in those meetings.    
 
Project spending in FY2012-Q1 is within eight percent of re-baselined budget with over $1.1M 
spent to date (Figure 3).   One reason for the discrepancy between the actual and budgeted 
expenses is that the Purdue sub award has not yet been invoiced.   Field crews concentrated 
on reconnaissance and permitting efforts and stayed ahead of scheduled reconnaissance.    
As agreements with host institutions are put into place, the next three months should see a 
spike in station installations.  
 
Earned value management (EVM) techniques were applied to the construction and field 
operations components of the project (removing education and outreach, participant support, 
and sub awards).   Using EVM (Figure 4), the construction/field operations component of the 
project is shown to be slightly behind schedule (6% negative schedule variance) and slightly 
over budget (6% negative cost variance). 
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Figure 3.  Total project actual costs vs. budget. 
 
 

 
Figure 4.  COCONet Earned Value Management – Field Operations 
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UCAR UPDATE 
 
The UCAR/COSMIC program is participating in COCONet under support from NSF grant 
(EAR- 1042909). UCAR activities during the FY2012-Q1 time period (September– November, 
2011) were concentrated on data analysis and international outreach. UCAR produces 
continuous estimates of atmospheric precipitable water vapor (PW) using a heterogeneous 
network of GNSS stations. 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. International 
outreach activities consisted of a trip to Cuba to solicit participation of the country in the 
COCONet project. Details of the trip are described below.  
 
A small group traveled to Cuba in November 2011 to interact with atmospheric scientists in the 
country who had previously expressed interest in participating in the COCONet project. The 
group included Dr. Richard Anthes, president of UCAR, Dr. Andrew Oliphant, a micro 
climatologist at San Francisco State University, and Dr. John Braun. This group participated in 
discussions with the Society of Meteorology in Cuba (SOMETCUBA) in both Camaguey 
(Figure 5) and Havana, as well as the Group of Atmospheric Optics in Camaguey (GOAC). 
The group also attended the VI Congresso Cubano de Meterologia in Havana. Dr. Anthes gave 
presentations in both Camaguey and Havana on improved hurricane forecasting using 
advanced numerical weather models and observational systems (such as COCONet). Dr. 
Braun gave presentations describing the COCOnet project and the use of continuously 
operating GNSS instrumentation to observe the hydrological cycle.  
 
There appears to be a possible synergy between Cuban research topics and COCONet 
objectives. The focal point for this synergy is the selection of Camaguey as a potential 
COCONet site (see figure 1). Camaguey is a region of high agricultural productivity and an 
area where Cuban scientists are currently conducting research on convective initiation, rainfall 
enhancement, and improved numerical weather prediction. The GOAC research team would 
be ideal collaborators for COCONet. They have demonstrated a high level of observational 
expertise in their collection of optical aerosol measurements using both a sun photometer and 
previous measurements from an atmospheric lidar they can provide a secure site location with 
robust power and internet connectivity and they have clear scientific interest in using PW 
estimates from the site. Dr. Juan Carlos Antuna, the lead researcher at GOAC, previously 
attended the COCONet siting meeting in Port of Spain, Trinidad. He is the lead contact 
regarding COCONet activities in Cuba. 
 
A proposal was put forward by the Cubans regarding the training of one or two of their young 
research scientists on high resolution numerical weather prediction and a potential field 
experiment in Camaguey that would facilitate the installation of one (and possibly a second) 
cGNSS instrument in the country as part of COCONet. UCAR is now exploring the feasibility of 
this training and field experiment concept.  
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Figure 5.  This photo shows the Camaguey provincial network operations center. This two-
story concrete building is the location of the GOAC sun photometer system, and would be a 
suitable site for a roof-mount cGNSS site for COCONet. This location provides the security, 
sky-visibility, power, and internet connectivity needed for cGNSS site installation. 
 
EDUCATION AND OUTREACH UPDATE 
 
This past summer, the COCONet project supported a summer research intern in the RESESS 
program, Angel Torrens-Bonano, from the University of Puerto Rico Mayaguez. RESESS is a 
bridge-to-graduate school internship program that aims to engage and support students from 
underrepresented communities in the geosciences through doing authentic research.  Angel is 
a junior in the Department of Geology.  Angel's research focused on measuring and analyzing 
slip movement across the San Andreas Fault (SAF) in California.  In June 2011, Angel worked 
with UNAVCO staff members Adrian Borsa on the geophysics of the SAF and Jim 
Normandeau on learning how to use GPS (Fig. 6).  Angel also participated in a one-day 
RESESS-UNAVCO workshop on GPS instructed by Dr. Mike Floyd from M.I.T.  In July, Angel 
working in California measuring and analyzing slip rates across the fault with Sally McGill at 
UCSB in a joint RESESS-SURE (SCEC program) internship endeavor.  Angel presented his 
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research results at the SCEC (Southern California Earthquake Center) Annual Meeting in 
September and at the annual meeting of the Geological Society of America in Minneapolis, 
MN, in October (Fig. 7).  He is an enthusiastic student who has been energized by this 
research experience, and who has consequently developed a keen interest in going to 
graduate school to study geophysics. 
 

 

 
PROJECT CONCERNS 
 
• Relationship building between UNAVCO and host institutions in the Caribbean region is an 
ongoing challenge for the project.   While diplomatic steps have been made in the right 
direction, there must be a constant effort and work involved in keeping the host institutions 
engaged in the project.    Looking forward to the operations and maintenance phase, strong 
partners are critical to the long-term success of the project.    Mitigation:  UNAVCO has to be 
relentless in its pursuit of relationship building in the region.    UNAVCO staff must attend and 
present at regional meetings.   UNAVCO must host workshops and provide training 

Figure 6.  RESESS intern Angel 
Torrens-Bonano at UNAVCO, learning 
how to use a GPS system.  

Figure 7.  Angel Torrens-Bonano, presenting his 
research at the GSA Meeting in October 2011. 
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opportunities for our collaborators in the region. 
• The customs importation procedures differ from country to country and make a consistent 
approach difficult.  It is often necessary for the field engineers to learn and adapt to each 
importation process on an individual basis, which ultimately causes delays in the schedule.  
Mitigation:  We are working with NSF establish a mechanism that uses the diplomatic pouch 
to bring materials and equipment into the country through US Embassies abroad. 


