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INTRODUCTION 
This Northern Gulf Institute (NGI) Annual Progress Report reviews and summarizes the 

research and the education and outreach activities accomplished during the reporting period of 

October 1, 2016 to June 30, 2017. The items in this report cover the research conducted under 

NOAA award NA16OAR4320199. The report consists of two (2) sections and appendices. The 

first section provides the General Description of NGI, the NGI Direction, Organization and 

Operations, Key Research and Economic Impact, and Distribution of NGI funding from NOAA. 

The second section is titled Project Reporting. The section describes the project objective and 

research conducted for each project and other project details, along with contact information 

and related NOAA sponsors and strategic goals. Appendix A provides the total count of 

publications for this reporting period, and Appendix B summarizes the total number of 

employees and students supported by NOAA funding at NGI. Appendix C lists other agency 

awards NGI received during this reporting period. 

NGI General Description and Core Activities 
The Northern Gulf Institute (NGI) is a National Oceanic and Atmospheric Administration (NOAA) 
Cooperative Institute, a partnership of six complementary academic institutions and NOAA 
addressing important national strategic research and education goals. Mississippi State 
University leads this collaboration, partnering with the University of Southern Mississippi, 
Louisiana State University, Florida State University, Alabamaôs Dauphin Island Sea Lab, the 
University of Alabama in Huntsville, and NOAA scientists at various laboratories and operational 
centers in the Gulf of Mexico region.  

NGI develops, operates, and maintains an increasingly integrated research and transition 
program, the results of which raise awareness and understanding of the Gulf region. NGI was 
recognized by the NOAA Cooperative Institute Science Review Panel in October 2009 for its 
significant efforts to address important questions related to the NOAA Strategic Goals. NGI has 
been recognized as critical and well positioned to provide baseline, current, and future science 
and outreach needs to the region. The necessity of such a role for NGI is acutely demonstrated 
by Gulf of Mexico catastrophes like Hurricane Katrina and the Deepwater Horizon incident.  

The Institute contributes to NOAAôs priority interests in the four NGI research themes of Climate 
Change and Climate Variability Effects on Regional Ecosystems, Coastal Hazards, Ecosystem 
Management, and Effective and Efficient Data Management Systems Supporting a Data-driven 
Economy. Important recent research accomplishments by NGI researchers, in collaboration with 
multiple NOAA researchers, focus on the issues and resources of the Gulf with many of the 
tools and protocols transferrable to other coastal environments. Additional details are available 
in the second section on Project Reporting. 

The NGI Education and Outreach Program provides an integrated comprehensive approach to 
educate the public on NGI priority issues associated with NGI research and to facilitate the 
transition of NGI research to NOAA operational centers. The program connects universities to 
NOAA and works closely with the educational programs at the Gulf of Mexico Alliance, the 
various Gulf of Mexico Sea Grant programs and the NOAA Gulf of Mexico Regional 
Collaboration Team. Together we develop communication and significant long term messaging 
campaigns to address identified priority issues.  

As part outreach and part research planning, NGI participated in or hosted a variety of 
workshops during this reporting period. The NGI Education and Outreach Program 
disseminates content and reports of research accomplishments through a multi-media approach 
including listserv emails, Twitter, Facebook, and continual updates to the institutionôs website 
with NGI audience relevant news. Content includes recent information about research activities 
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and transitioned results, essential components of the collaboration, operation updates, and 
other outreach items of interest (see: www.NorthernGulfInstitute.org).  

The NGI Education and Outreach Program strives to enhance NOAA workforce development by 
including students in several aspects of the cooperative institute. They are involved in research 
project performance and reporting, internships, career fairs, NGI associated volunteer 
opportunities, and network support. 

NGI Management, Mission, and Vision 
The NGI leadership team adopted a ten year NGI Strategic Plan on June 24, 2011 
(http://www.northerngulfinstitute.org/about/documents.php). With input from its university and 
NOAA partners, the NGI Program Office strives to make the complex collaborations as efficient 
and easy as possible for the participants with regular teleconferences and meetings.  

Mission and vision statements 
NGI Mission: NGI conducts high-impact research and education programs in the Northern Gulf 

of Mexico region focused on integration ï integration of the land-coast-ocean-atmosphere 

continuum; integration of research to operations; and integration of individual organizational 

strengths into a holistic program. The program shall measurably contribute to the recovery and 

future health, safety, resilience and productivity of the region, through sustained research and 

applications in a geospatial and ecosystem context. 

NGI Vision: NGI will be a regional leader providing integrative research and education to 
improve the resiliency and conservation of the Northern Gulf of Mexico. 

Organizational structure 
The NGI Program Officeôs strategic location at Stennis Space Center, MS facilitates close 

interactions with multiple NOAA activities and key stakeholder groups including the NOAA Gulf 

of Mexico Regional Collaboration Team, regional Sea Grant programs, and the Gulf of Mexico 

Alliance. The Mississippi State University Science and Technology Center at Stennis Space 

Center, which houses NGI and NOAA activities, provides NGI with the foundation and the 

building blocks to maintain and grow its role in Gulf of Mexico environmental research and 

education. NGI continued its international engagement in the Gulf of Mexico by continued 

interactions with the Consorcio de Instituciones de Investigación Marina del Golfo de México y 

del Caribe (CiiMar-GoMC).  

Since its initial award on October 1, 2006, the NGIôs leadership has worked diligently to build 
collaborations between the six academic institutions and NOAA research and education 
programs. NOAAôs support for NGI in year one under award NA16OAR4320199 totals $6.6 
million. NGI continues to use NOAAôs investment to contribute to the recovery and future health, 
safety, resilience and productivity of the Gulf of Mexico region, through sustained research and 
applications in a geospatial and ecosystem context. NOAA cooperative institute metrics 
summarizing published research and staffing support are provided in the appendices. 

In 2006, the NGI Council of Fellows, consisting of a senior investigator from each of the member 
institutions, established an Executive Office at MSU in Starkville, Mississippi, and a Program 
Office at Stennis Space Center, Mississippi. Funding for the NOAA led research began in the 
spring of 2006 and research initiatives at the NGI partner institutions began in February 2007. 
Significant efforts are being made to address important questions related to NOAAôs long-term 
goals of Climate Adaptation and Mitigation, Weather-Ready Nation, Healthy Oceans, Resilient 
Coastal Communities and Economics, and NOAA enterprise-wide capabilities. The second five-
year cooperative agreement began in October 2011. In 2016, NGI successfully competed to 

http://www.northerngulfinstitute.org/
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continue as a Cooperative Institute in the Gulf of Mexico. The University of Alabama in 
Huntsville was added to the CI at this time. 

Figure 1 illustrates the NGI organizational structure and collaborative connections. The top row 
reflects the oversight role of MSU. The Director of NGI, a tenured professor who reports to the 
MSU Vice President for Research, has his principal office on the MSU campus, but often visits 
Stennis Space Center, MS. The Directorôs responsibilities are to serve as primary liaison to 
NOAAôs Executive Council and as the principal point of contact for the Cooperative Institute 
Program Manager. At the direction of the Director, the NGI Co-Directors assist in this role.  

 

Figure 1. NGI organization diagram 
 

NGI program operations and implementation is guided by the NOAA October 1, 2016 
cooperative agreement award, adoption of a Memorandum of Agreement between MSU and 
NOAA, and compliance with the NOAA Cooperative Institute Interim Handbook. The Executive 
Office and Program Office staff coordinate with the NOAA Office of Oceanic and Atmospheric 
Research on amendments to the original award which support research and education by NGI 
in support of activities of NOAA line offices. These include the Office of Oceanic and 
Atmospheric Research, National Marine Fisheries Service, National Environmental Satellite 
Data and Information Service, and the National Ocean Service.  
 
The NGI Program Office located at the Stennis Space Center, Mississippi, is staffed by MSU 
employees, including the MSU Co-Director and research and outreach faculty. The Program 
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Office is responsible for maintaining regular interaction with the Council of Fellows and the NGI 
Advisory Council. It also has prime responsibility for the dayȤtoȤday management of the Institute 
that includes project management, development of student internships, and facilitating meetings 
of the Council of Fellows and contractors and visiting scholars onȤsite at Stennis. The Program 
Office constantly upgrades services to the research and education affiliates, and applies 
adaptive management approaches to improve program stewardship.  
 
NGI has 3 councils that make management and advisory contributions to the Institute.  The 
Council of Fellows is composed of senior scientific/ technical representatives from each NGI 
member academic institution, as well as the NOAA OAR CI Program Director. The Council is 
chaired by the NGI Director or designee. The Council of Fellows is the principal vehicle for NGI 
concept development, program strategy, annual research plans, peer review, resource 
allocation, research and technology coordination, and achieving the overarching goal of regional 
and disciplinary integration.  
 

The Council of Fellows 
For the period of October 1, 2016 through June 30, 2017, the NGI Council of Fellows consisted 
of: 
 
Robert Moorhead, Ph.D., Mississippi State University (chair, NGI Director) 
Steve Ashby, Ph.D., Mississippi State University (MSU Co-Director) 
Monty Graham, Ph.D., University of Southern Mississippi (USM Co-Director) 
Eric Chassignet, Ph.D., Florida State University 
Robert Twilley, Ph.D., Louisiana State University 
John Valentine, Ph.D., Dauphin Island Sea Lab 
Kevin Knupp, Ph.D., University of Alabama in Huntsville 
Robert Atlas, Ph.D., NOAA/AOML Director, NOAA NGI Lead Technical Program Manager 
Candice Jongsma, Ph.D., NOAA CI Program Director 
 
The Fellows participate in regular teleconferences to remain up to date between face-to-face 
meetings.  

The NGI Executive Council 

The NGI Executive Council consists of six Senior NOAA officials and the Vice Presidents of 
Research from all six NGI academic partner institutions. Ex Officio members include the NOAA 
Cooperative Institute Program Director, the NOAA Lead Technical Program Manager (TPM), 
and the NGI Director. The Executive Council is primarily responsible for broad policy and 
program direction for the NGI. The Council will transmit NOAA strategic plans and priorities to 
the NGI management to ensure program alignment with NOAA priorities. NGI is committed to 
transparency, accountability, governance control, and effective integration through the 
Executive Council.  
 
Representative Council Members: 
 
Robert Atlas, Ph.D., OAR AOML, Director, NOAA Lead Technical Program Manager 
Alan Leonardi, Ph.D., OAR OER Director; Chair 
John Cortinas, Ph.D., OAR OWAQ Director;  
Steve Goodman, Ph.D., NESDIS GOES-R Program, Senior (Chief) Scientist 
Paul Scholz, Ph.D., NOS Office for Coastal Management, Deputy Director  
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Mel Landry III, Ph.D., NMFS NOAA Restoration Center 
David Shaw, Ph.D., MSU VP for Research and Economic Development 
Gordon Cannon, Ph.D., USM VP for Research 
Gary K. Ostrander, Ph.D., FSU VP for Research 
K.T. Valsaraj, Ph.D., LSU VP for Research and Economic Development 
Ray Vaughn, Ph.D., UAH VP for Research and Economic Development 
John Valentine, Ph.D., DISL Director 
Robert Moorhead, Ph.D., MSU, NGI Director 
 

The NGI Advisory Council 
The NGI Advisory Council serves as the principal interface to the regional stakeholder 

community of the NGI. It has broad representation from the region, and meets regularly to 

identify and prioritize research and educational needs in the Gulf of Mexico region. The Advisory 

Council provides input on the current research and education/outreach programs of the NGI. 

NGI supports the formation and efforts of workgroups around each of the major themes of the 

NGI and accepts direction from the Advisory Council when they identify the need. The NGI 

Advisory Council members are: 

Steven Ashby, Ph.D., MSU/NGI Co-Director (Co-Chair) 
Monty Graham, Ph.D., USM/NGI Co-Director (Co-Chair) 
Duane Armstrong, NASA Stennis Space Center  
David Brown, Ph.D,, NOAA National Weather Service, Southern Region 
Alyssa Dausman, USGS, RESTORE Council 
Lisa Desfosse, NOAA National Marine Fisheries Service 
Ayesha Gray, Grand Bay National Estuarine Research Reserve 
Judy Haner, The Nature Conservancy 
Karl Havens, Ph.D., Florida Sea Grant College Program 
Julien Lartigue, Ph.D., NOAA RESTORE Act Science Program Director  
Kristen Laursen, NOAA Fisheries Service 
Larry McKinney, Harte Research Institute 
Sharon Mesick, NOAA National Centers for Environmental Information 
Jamie Miller, Mississippi Department of Marine Resources 
Helmut Portmann, NOAA National Data Buoy Center 
Matt Romkens, USDA National Sedimentation Lab 
Ben Scaggs, EPA Gulf of Mexico Program 
Buck Sutter, Ph.D., Gulf Coast Ecosystem Research Council 
LaDon Swann, Ph.D., MSȤAL Sea Grant Consortium 
Suzanne Van Cooten, Ph.D., NOAA National Weather Service LMRFC 
Jeff Waters, US Army Corps of Engineers 
Chuck Wilson, Ph.D., GOMRI Chief Scientist 
 

Philosophy of Operations 
NGI program operations and implementation will be guided by the NOAA cooperative 
agreement award, adoption of a Memorandum of Agreement between MSU and NOAA, and 
compliance with the NOAA Cooperative Institute Interim Handbook. The Executive Office and 
Program Office staff will coordinate with the NOAA Office of Oceanic and Atmospheric 
Research on amendments to the original award which support research and education by NGI 
in support of activities of NOAA line offices. The fundamental philosophy of operations for this 
CI revolves around integration ï integration of the land-coast-ocean-atmosphere continuum; 



10 
Northern Gulf Institute 2017 Annual Progress Report 

integration of research to operations; and integration of individual academic institutional 
strengths into a holistic research and educational program specifically geared to the needs of 
the GoM stakeholders. 
 
The following precepts fit into this philosophy, and will drive the functions of the CI: 

¶ Stakeholder Community Driven (e.g., State Coastal Resource Management Agencies) 
and Client Focused (e.g., Gulf of Mexico Alliance) 

¶ Transition Oriented (i.e., most research and all technology activities must have a 
pathway to inform management decisions) 

¶ Regional in Research Focus; Basin-Scale in Coordination 

¶ Closely aligned with the Needs and Resources of its Federal Partner, NOAA 
(Headquarters, Line Units, and Laboratories) 

 

Project Selection 
NGI will work with its Advisory Council to select research projects that meet the following 
criteria: (1) projects that address the most pressing issues in the Gulf of Mexico and match NGI 
member expertise, capability, and capacity to address those issues, (2) projects for which 
NOAA labs and programs will provide funding at an appropriate level, and (3) projects that have 
sufficient funding longevity to provide appropriate graduate student and post-doctoral support.  
 

Progress Review 
Progress will be evaluated based on the measures of success stated on page 4 of the NGI 
Strategic Plan (http://www.ngi.msstate.edu/about/documents/strategicPlan2011-2021.pdf). In 
short, progress requires the creation of new or improved knowledge and technology, and their 

transition to applications for improved ecosystem-based management in the Gulf of Mexico. 
 

Performance Measures 
The success of NGI depends upon the extent to which the creation of new or improved 
knowledge and technology in core research areas is relevant and applicable to the Research 
Themes in the Gulf of Mexico. Determining success requires that we develop a Metrics Plan to 
track the NGI trajectory. The primary metrics we will use to determine success are: (1) research 
metrics that track progress towards accomplishing research goals and objectives; and (2) 
organizational metrics that track the level of engagement and contribution to educating a new 
workforce. Research project metrics drive organizational metrics. Together, these provide 
indicators about the effectiveness of NGI as a research institution and about the value of NGI 
research to stakeholders, thereby raising its visibility and stature in both research and 
management communities. 
 
NGI will track two types of research use: (1) external use by the scientific community, resource 
managers, and by those involved in engagement and education efforts; and (2) internal use by 
other NGI funded researchers. External indicators include documentation of NGI-funded 
research in peer-reviewed journals, an established metric for measuring the quality, rigor, and 
significance of research; the degree to which NGI projects align with the needs of state and 
federal management agencies, including information about leveraging resources, extending 
impact, and strengthening NGI ties with stakeholders; and the contribution that NGI makes to 
science workforce development, accomplished by following the career trajectories of students 
who conducted research while mentored by NGI partners. Increasing NGIôs visibility broadens 
recognition of the quality of its work and its value as an organization. Increasing knowledge 
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about NGI among its institutional partners promotes effective internal operations and 
coordinated, collective external communication. 
 
Beyond the metrics indicated above, the NGI Metrics Plan will provide periodic updates in the 
following areas: 

 
¶ Formal and informal recognition of NGI research 

¶ Internal use of NGI research to support existing research or advance new opportunities 

¶ Established framework that prepares research for use or improves the usability of 
research 

¶ Leveraged efforts that extend the impact of NGI 

¶ Acquisition of resources that sustain and grow NGI 

¶ Allocation and alignment of resources with NGI goals 

¶ Implementation plans that align with regional priorities and emphasize multi-institutional 
collaborations 

¶ Collaborations and strong relationships with key stakeholders in the scientific and 
resource management communities and with partners involved in engagement and 
education efforts 

¶ Effective internal processes and working relationships 

¶ A comprehensive mechanism to preserve, discover, and access this data and 
information to maximize the investment made by the Government and various agencies 
by allowing multiple uses of the data while minimizing duplication of effort 

 
The intent is to be transparent and strategic, while having the flexibility to adapt rapidly to 
correct course or take advantage of novel opportunities. 

 
Executive Summary of Important Research Activities 
Many of the research projects are providing new and improved tools and capabilities in support 
of NOAAôs Weather - Ready Nation goal as briefly summarized below. 
 

¶ Analysis by FSU researchers of the stepped-frequency microwave radiometers (SFMR) 

wind-induced emissivity measurements collocated with dropsondes identified two distinct 

wind speed regimes for which the distribution was statistically different.  It was found that the 

10 to 20 m/s SFMR wind-induced emissivity measurements had a low bias compared to the 

modeled wind-induced emissivity, but no apparent storm relative azimuthal asymmetry. For 

the 20 m/s or greater SFMR wind-induced emissivity measurements, there was a storm 

relative azimuthal asymmetry identified. 

¶ Research continues to produce fields of surface turbulent air-sea fluxes and the flux related 

variables (winds, SST, near surface air temperature, near surface humidity, and surface 

pressure) for use in global climate studies. The FSU winds (monthly averages of gridded 

winds over the tropical oceans) were produced and made available to a wide range of users 

such as ENSO and fisheries forecasters. 

¶ The NOAA Office of Dissemination is evaluating the use and applications of NOAA Weather 

Radio All Hazards to determine user requirements to transform the current NOAA Weather 

Radio All Hazards broadcast network into a new integrated weather information 

distribution/dissemination system. The project team at the University of Alabama are 

currently conducting case studies of actual events to study modalities.  
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¶ Analyses of profiler and radar data continued to document the variability in low-level clouds, 

thermodynamics, and wind (wind shear) for cold-season tornado events. Ceilometer data 

were examined to determine cloud base height distributions and cloud cover fraction around 

tornadic storms (supercell vs. QLCS) to address the hypothesis that cloud fraction (cloud 

base height) tends to be high (low) for tornadoes in the Southeast. 

¶ Activities of the U.S. Research Vessel Surface Meteorology Data Assembly Center (DAC) at 

the Florida State University (FSU) included continued implementation of the Shipboard 

Automated Meteorological and Oceanographic System (SAMOS) initiative 

(http://samos.coaps.fsu.edu/). The SAMOS initiative is focused on improving the quality of 

and access to surface marine meteorological and oceanographic data collected in situ by 

automated instrumentation on research vessels. During the reporting period (10/1/16-

6/30/17), 28 research vessels routinely transmitted daily emails containing one-minute 

averaged meteorology and surface oceanographic data to the DAC. This project ensures 

that the highest quality marine meteorological and near surface oceanographic data are 

collected by research vessels, primarily from the U.S. fleet, and that they are distributed and 

archived in a manner that makes the data accessible and useful to a diverse research and 

operational user community. 

¶ Additional assessment of data from the National Buoy Data Center (NDBC) provided 

validation and case study analyses of NOAA experimental HWRF products such as HWRF-

HYCOM, HEDAS, and basin-scale HWRF. Tropical cyclone-tornado research from a 

previously funded AOML grant provided leverage in the validation and analyses. 

¶ An Interactive Sea Level Model (GeoCoast) has been developed. Lidar data collected in 

2015 for the 3 coastal counties of Mississippi were used to develop a 10-ft resolution DEM 

(digital earth model) as a base for assessing the impact of sea level rise on the road 

network.  A road centerline dataset, developed in an earlier MDEM (Mississippi Digital Earth 

Model) award, was merged with the elevation raster cells to transfer elevation measures to 

segments of the road centerline dataset. 

¶ A web-based GIS (GeoDawg) has been developed with the general public in mind. Popular 

spatial datasets (e.g., census of population, economics) may be accessed with a collection 

of commonly used GIS tools.   

 

Studies are ongoing in support of NOAAôs Healthy Oceans goal. 
 

¶ Research on the endangered smalltooth sawfish continued and provided new insights into 

their mating grounds. During the reporting period, 12 large juveniles and adults of the 

endangered smalltooth sawfish were captured and tagged. This is the first time researchers 

have captured adult males and females together in the three different regions, during the 

same season. Interestingly, all three adults captured in Coot Bay showed very fresh signs of 

mating, with wounds and scars from rostral teeth on the dorsal and ventral surfaces. This is 

the first time that mating grounds have been verified.  In addition to numerous news reports, 

the findings will also be included in Shark Week 2017. 

¶ Research continued with expanded water quality sampling in tributaries and estuaries in the 

Northern Gulf of Mexico.  This research is creating a baseline trace element and strontium 

isotope map of primarily the Pearl River and also a few of the rivers draining into Lake 

Pontchartrain. This map will be used to better understand habitat use of Gulf sturgeon in the 

system and will be used in conjunction with data previously collected in the Alabama and 

Florida panhandle in the eastern NGOM. 

http://samos.coaps.fsu.edu/
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¶ An evaluation of the applicability of using UAS for oil spill detection in the Gulf of Mexico is 

currently underway. The focus of this task is to use an ultraviolet light source to ñexciteò 

hydrocarbons associated with oil deposits on the sea surface. 

¶ A proceeding report from the 6th Annual Hypoxia Research Coordination Workshop was 

completed, identifying the partners and mechanisms necessary to implement and sustain a 

Cooperative Hypoxic Zone Monitoring Program. The complete report is available at: 

https://www.ncddc.noaa.gov/activities/healthy-oceans/gulf-hypoxia-stakeholders/workshop-
2016/proceedings/. 

¶ An ongoing project with the objective to provide a range of realistic scenarios of future 

environmental changes in the northern GoM (including the shelf region) for the research 

community and fisheries resource managers continues to develop the regional ocean model 

(GOM8).  GOM8 reproduces reasonably well main circulation and hydrographic patterns, 

such as the Loop Current, mesoscale eddies, hypoxic region over Texas and Louisiana 

shelves, SST, and surface chlorophyll for a comparison between model and satellite 

chlorophyll). Modeling of small and large plankton components allows a better 

representation of ecological processes in the coastal and oceanic domain. Seasonal 

variability of phytoplankton biomass shows significant regional differences across the 

northern GoM. The next phase of this project will be to obtain future projections over the 21st  

century of physical & biogeochemical processes in the northern GoM under a high and a 

medium-to-low CO2 emission scenarios, using the model configured from task 1 and 

projected atmospheric fields from the Coupled Model Intercomparison Project phase-5 

(CMIP5). 

¶ The analysis of the Biscayne Bay water quality data indicated that following a significant 

bloom of a picophytoplankton (Synechococcus) in September of 2005, the oligotrophic 

system had shifted to a more phytoplankton dominated system than the benthic/submerged 

aquatic vegetation system that dominated prior to the 2005 bloom. Results of this analysis 

(with others ongoing) are being used to develop process studies for additional data 

collection that will be incorporated into a coupled hydrodynamic model for ecological 

assessments that will be used to inform watershed management and habitat restoration 

decisions. 

¶ Calibration and validation of ocean products on NOAA VIIRS for monitoring oceans 
continued with several outcomes. As a result, new ocean products have been developed 
from the VIIRS orbital overlap and have been validated. Measurements of diurnal changes 
in ocean color in turbid coastal regions in the Gulf of Mexico were characterized using above 
water spectral radiometry. Protocols were developed for collection and processing of in situ 
optical data used for ocean color calibration and validation. These included the IOP floating 
hyperpro and above water ASD instruments. Results of protocols and all data from the 
ocean color cruises were transitioned to NOAA and put into cruise reports. The WavCIS 
platform is transitioning daily data to NASA and NOAA for calibration and validation of the 
Ocean Color on VIIRS satellite. These data are being used for maintaining high quality 
VIIRS products. 

 
Data management activities with an emphasis on product development were initiated. 
 

¶ An enduring mapping center to address research and development needs that advance the 
science and practice of hydrography and cartography has been established at the University 
of Southern Mississippi. The research plan encompasses five thrusts (e.g. 
Sensors/Platforms, Positioning, Water Levels, Data Management, Data Portrayal).  An initial 

https://www.ncddc.noaa.gov/activities/healthy-oceans/gulf-hypoxia-stakeholders/workshop-2016/proceedings/
https://www.ncddc.noaa.gov/activities/healthy-oceans/gulf-hypoxia-stakeholders/workshop-2016/proceedings/
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effort included the use of Lidar data for several significant sections of the Northern Gulf Cast 
for comparison to shorelines depicted on existing charts. 

¶ The Continuation of Comparative Metagenomics to Indicate Sites Under Anthropogenic 
Pressure project has greatly reduced a backlog of previously acquired data sets. 
Bioinformatic analysis of several new projects to serve core missions of NOAA was initiated. 
Preparations were initiated to embark on field operations to test the viability of 1) 
environmental sample processors on AUVs to match the sampling fidelity of shipboard 
sampling, 2) larval community metabarcoding to match the fidelity of manual counting, and 
3) free environmental DNA as a proxy for recent fish population counts. 
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Distribution of NOAA Funding 
NGI receives funding for all three NOAA CI tasks as well as each one of NGIôs themes, with 
several projects having multiple themes (Figs. 2 and 3). 
 

 
 

Figure 2. Distribution of NOAA funding by the three cooperative institute task categories 
 

 
 

Figure 3. Distribution of NOAA funding by the four NGI themes  
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Task I Activities 
Task I funding supports the central management and coordination of the six complementary 
academic partners working together with NOAA. Task I funding was used to support the 
administration of NGI, student activities, and education and outreach (Fig.4). Administration 
included leading the efforts of the CI as well as program and project management for each of 
the traditional CI projects active during the reporting period.  
 

 
 

Figure 4. Distribution of NGI Task I funding 

 
Education and outreach activities included several workshops, conference presentations, tours, 
and demonstrations. 
 

¶ Regional geospatial modeling workshops were attended by a wide variety of endusers. 
During the period of this progress report (October 1, 2016 through June 30, 2017), 25 
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Approximately 33 tours have been provided since July 2016. Groups include senior citizens, 
social clubs, K-12, foreign groups, Senate staffers, prospective graduate students, and other 
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possible. 

¶ Public outreach events during the period included the COAPS Open House (February 
2017), during which DAC staff demonstrated the operation of marine meteorological 
instrumentation and computer programming concepts. This included demonstrations using a 
Lego robot to engage students and the general public in basic programming tasks and a 
second display of the scales of computing used by COAPS in general, and the DAC 
specifically. Dr. Mark Bourassa also participated in FSU-day at the Florida State Capitol 
(March 2017), where he met with the public and representatives from the FSU 
administration and several groups advocating for clean energy and sustainable 
development. Dr. Mark Bourassa focused on the need for sustained observations of marine 
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weather and physical oceanographic parameters to support informed policy making in our 
marine environment. In preparation for these and future outreach activities, the DAC (with 
support from COAPS personnel) developed a fact sheet focused on ñMaking use of a sea of 
dataò (see Appendix D). The fact sheet focuses on the acquisition, evaluation, and 
dissemination of marine weather observations and gives examples of how these 
observations impact weather forecasting and decision making in several sectors of society. 
The goal of this project is to deliver a pilot series of a set of courses developed for a training 
program in social science applications to meteorologists and meteorology professionals in 
FY17. The program consists of 5 courses, 15 hours total. Training program students will 
learn how to interpret social science research, as well as conduct basic social science 
research in their field discipline. 

¶ NGI participated in the Bays and Bayous Conference and provided a display that included 
highlights of ongoing research. 

¶ NGI developed a summary document of research activities that was included as a handout 
at the NOAA display at the State of the Gulf Summit, GOMA All Hands Meeting, and the 
Restore Americaôs Estuaries Conference 

¶ Dr. Steve Ashby also participates on the steering committee of the GOMA Education and 
Engagement Team.  As part of this effort, GOMA and the NOAA Marine Debris Program 
have developed several collaborative project. 

¶ Collaboration with other partners included interactions with the Naval Research Laboratory, 
the National Aeronautics and Space Administration, the US Environmental Protection 
Agency, the US Fish and Wildlife Service, the Gulf of Mexico Alliance, The Nature 
Conservancy, Ocean Conservancy, Pacific Marine Environmental Laboratory, the Gulf 
Coast Ocean Observing System, and several national and international societies and 
academic consortiums, and several state and local resource management agencies. 
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PROJECT REPORTING (Note that the last 2 digits of the NGI File # correspond with the 
amendment # to NA16OAR4320199) 
 

NGI File #: 16-NGI3-01 
 
Project Title: Further Refinements to Stepped-Frequency Microwave Radiometer Surface Wind 
Measurements in Hurricanes 

 
Project Lead (PI) name, affiliation, email address: Mark Bourassa, Florida State University, 
bourassa@coaps.fsu.edu 
 
NOAA sponsor and NOAA office of primary technical contact: Frank Marks, AOML 
 
Award Amount: $114,360 
 
Project objectives and goals 
Surface wind speed observations from stepped-frequency microwave radiometers (SFMR) 
are a primary tool for aircraft reconnaissance-based estimates of hurricane intensity and size, 
both of which are critical for forecasting coastal wind and water impacts from land-falling 
storms. Variations in sea state, radially and azimuthally within a hurricane with respect to 
storm center and motion, related to wind and wave directions can lead to errors in the SFMR 
wind speed retrieval algorithm at nadir. To enhance instrument capabilities, the surface wind 
and wave directional impacts must be understood and quantified in high wind conditions.  
The goals of this project are: 

¶ Obtain additional measurements from NOAA hurricane reconnaissance 
flights as necessary; 

¶ Extend SFMR software algorithms to correct for the radial and azimuthal 
variations in the measurements post-flight; 

¶ Develop a new SFMR data product revision to be made available to the 
research community; 

¶ Transition software revisions for real-time operational use by NOAA aircraft. 
 
Description of research conducted during the reporting period and milestones 
accomplished and/or completed 
A preliminary analysis of storm relative nadir SFMR data collocated with dropsondes was 
completed to identify asymmetries in the data. Collocations were only used if the storm was a 
hurricane and if the SFMR rain rate was less than 10 mm/hr since there appears to be a high 
bias in the SFMR wind-induced emissivity measurements at higher rain rates. The collocations 
were then binned by wind speed into two groups, 10ï20 m/s and 20 m/s or greater. The data 
were then analyzed as a function of storm relative azimuth angle and radius from storm center.  
Significance testing was also performed to determine if the identified differences were 
statistically significant. The findings were then compared with hurricane wave studies to try and 
explain the asymmetries. 
 
Description of significant research results, protocols developed, and research transitions 
Analysis of the SFMR wind-induced emissivity measurements collocated with dropsondes 
identified two distinct wind speed regimes for which the distribution was statistically different 
(Figure 5). It was found that the 10 to 20 m/s SFMR wind-induced emissivity measurements had 
a low bias compared to the modeled wind-induced emissivity, but no apparent storm relative 
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azimuthal asymmetry. For the 20 m/s or greater SFMR wind-induced emissivity measurements, 
there was a storm relative azimuthal asymmetry identified.   
 
After further analysis of the Ó 20 m/s data, an additional statistically different distribution was 
found for data at radii Ò 50 km versus data at radii > 50 km from the storm center (Figure 6). The 
azimuthal variation appears to be larger in the wind-induced emissivity differences for the data 
at radii of Ò 50 km than at radii > 50 km. Some of the differences in the wind-induced emissivity 
values between these two radii bins are greater than 0.01, which would be associated with 
about a 2 to 3 ms-1 or greater difference in the SFMR retrieved wind speeds at a given storm 
relative azimuthal angle in the storm for related to different radii from the storm center. It is 
hypothesized that the storm relative azimuthal differences may be related to changes in wind 
waves and swell throughout different regions of a hurricane. Wave spectra data will be used to 
investigate this hypothesis in the future. As more nadir SFMR data are collected, more 
collocations will be added to this analysis to increase the sample sizes. Upon completion of the 
analysis with the wave spectra data, a correction to the SFMR algorithm will be developed to 
account for the storm relative location differences identified. The updated SFMR algorithm will 
then be tested with collocated SFMR and dropsonde data not used in the study. 
 

 
Figure 5. Wind-induced emissivity difference versus azimuth angle for two wind speed bins: 10 to 20 ms-1 (blue) 
ŀƴŘ җ нл ms-1 (green). The solid lines indicate the running medians for 30° azimuthal bins. (a) displays all of the 
individual points and the running medians while (b) displays only the running medians. 
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Figure 6. Wind-ƛƴŘǳŎŜŘ ŜƳƛǎǎƛǾƛǘȅ ŘƛŦŦŜǊŜƴŎŜ ǾŜǊǎǳǎ ŀȊƛƳǳǘƘ ŀƴƎƭŜ ŦƻǊ ǘƘŜ җ нл ms-1 wind speed range separated by 
ǊŀŘƛƛ Җ рл ƪƳ όƎǊeen) and radii > 50 km (pink). The solid lines are the running medians for 30° azimuthal bins and 
ǘƘŜ ōƭǳŜ ƭƛƴŜ ƛǎ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ җ нл ms-1 wind speed range data. The storm relative sectors are noted in (b) by the 
vertical dashed black lines and respective labels. 

 
 
Information on collaborators/partners: 

a. Name of collaborating organization: NOAA/AOML/HRD 
b. Date collaborating established: February 2013  
c. Does partner provide monetary support to project? Amount of support? No 
d. Does partner provide non-monetary (in-kind) support? Yes 
e. Short description of collaboration/partnership relationship: Mentor postdoctoral fellow; 

collect data 
 
Related NOAA Strategic Goal: Weather-Ready Nation 
 
Related NOAA Enterprise Objectives: Science and Technology 
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NGI File #: 16-NGI3-02 
 

Project Title: Determination of Movement Patterns and Reproductive Status of Adult 
Smalltooth Sawfish 
 
Project Lead (PI) name, affiliation, email address: R. Dean Grubbs, Florida State 
University, dgrubbs@bio.fsu.edu 
 
NOAA sponsor and NOAA office of primary technical contact: Adam Brame, NMFS 
 
Award Amount: $64,509 
 
Project objectives and goals 
The primary goals of this project are to 1) investigate movements and migration of large juvenile 
and adult smalltooth sawfish (Pristis pectinata), particularly those captured in areas of elevated 
interaction with fisheries, using satellite and acoustic telemetry, 2) assess physiological stress in 
sawfish as a function of capture methods, and 3) use blood hormone cycling to determine 
reproductive timing and importance of aggregations sites to mating. We seek specifically to 
answer the following research questions: 

A) Are there spatial and temporal patterns to the distribution of adult smalltooth sawfish in 
the areas of interaction with commercial trawl and longline fisheries? 

B) Do adult sawfish have affinities for specific habitats (e.g. depths, bottom types, current 
regimes) and is there fidelity to specific areas? 

C) Could bycatch rates be mitigated by seasonally limiting access to specific areas and 
habitats?  

D) What are the stress profiles of captured sawfish using different gears and how do they 
compare with other elasmobranchs? 

E) What is the reproductive status of captured sawfish and are the areas of high fisheries 
interaction the sites of mating aggregations? 

F) What are the long-term residency and migration patterns of adult smalltooth sawfish?   
 

This is a continuation of a long-term project; each year of this project we seek to conduct up to 
24 days of fishery-independent sampling to capture and tag adult smalltooth sawfish. However, 
actual days at sea are often limited by permitted captures of endangered sawfish and inclement 
weather. Due to the size of the animals (often over 400 cm in length and 300 kg in weight), 
relatively calm weather is necessary to handle and tag the animals while maintaining the safety 
of the sawfish and the researchers. 

Sampling locations are based on known records of interactions with commercial shrimp and 
longline fisheries, recreational fisheries, or our research surveys. The shelf edge at water 
depths of 40-55 meters from offshore of Key West the Marquesas Keys is a known area of 
sawfish interactions with commercial longline and shrimp trial fisheries. Our data suggest this 
may be a year-round, but ephemeral aggregation site for adult smalltooth sawfish. In addition, 
Florida Bay is a known area of high interaction with charter fisheries. These are the two primary 
areas of sampling.     

Methods: Bottom longlines consisting of nylon or 3.5 mm monofilament mainline and 50-100 
gangions are deployed to capture sawfish. Gangions are terminated with non-offset, baited 
circle hooks (Ó 16/0) and longlines are anchored and marked with a buoy and/or highflier at  
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each end. Soak times are typically one hour but do not exceed two hours. Once brought 
alongside the boat, each sawfish is restrained by placing a line around the rostrum and the 
caudal peduncle. Sex and length measurements are recorded. Fin clips are collected for 
population genetics studies and blood samples are collected to assess reproductive status and 
physiological stress. Beginning in 2016, we have been permitted to surgically implant coded 
acoustic transmitters in sawfish. These transmitters are recorded by acoustic receivers for up to 
ten years. There are now large arrays of several hundred receivers along the East Coast of the 
U.S., in the Florida Keys and in the Gulf of Mexico thus providing the potential to gather long-
term insights into the movements, migration timing, site fidelity and aggregation behavior of 
smalltooth sawfish. Transmitters are implanted by making a 15mm incision with a sterile scalpel, 
on the ventral surface of the sawfish into the peritoneum. The placement of the incision is off-
center and just posterior to the liver. The transmitter is inserted into the peritoneum and the 
incision closed with three stitches using sterile Vicryl braided absorbable sutures with a CT-1 
needle. 
 
Description of research conducted during the reporting period and milestones 
accomplished and/or completed 
During the reporting period (01 October 2016 ï 30 June 2017), three research trips (19 total 
days, 13 days at sea) were completed and 74 total fishery independent longline sets were made 
(Figure 7), all aboard an FSU research vessel (a 26ô Calcutta). This was among our most 
successful periods in the 6-year history of this work. Twelve sawfish (10 adults and 2 large 
juveniles) were captured and tagged (Figure 7). The first trip to the Florida Keys was conducted 
in January 2017. We made 23 sets, and most of these were in offshore areas where we found 
adult sawfish aggregated in prior years. However, no sawfish were captured during this trip.  
The second trip was conducted in late March and early April in conjunction with the conclusion 
of the Smalltooth Sawfish Recovery Implementation Team meeting in Key Largo. Again, 23 sets 
were made and were divided between offshore areas (50-75 m deep), Florida Bay, and the 
Everglades National Park back-country from Shark River to Coot Bay. We captured two large 
juvenile sawfish (one male and one female) in northern Florida Bay, three adult sawfish (two 
females and one male) offshore on the Queen of Nassau wreck at a depth of 65 m, and three 
adult sawfish (two females and one male) in Coot Bay north of Flamingo in the Everglades 
back-country. The third trip was conducted in mid-April 2017. Most of the sampling during this 
trip took place in the lower Keys inshore between Cudjoe Key and Key West. Inclement weather 
prevented sampling offshore areas where we captured adult male and female in the past.  
During the mid-April 2017 trip we captured four adult sawfish, two males and two females, in the 
same channel near Sugarloaf Key where we tagged a sawfish in July 2016.     
 
Description of significant research results, protocols developed, and research transitions 
During the reporting period we captured and tagged 12 large juveniles and adults of the 
endangered smalltooth sawfish. This is the first time we have captured adult males and females 
together in the three different regions, during the same season. Interestingly, all three adults 
captured in Coot Bay showed very fresh signs of mating, with wounds and scars from rostral 
teeth on the dorsal and ventral surfaces. This is the first time we have witnessed this  
(https://www.oceanfdn.org/blog/researchers-discover-critical-clue-mystery-sawfish-mating).  
Similarly, the females captured in mid-April in the lower Keys also had fresh mating scars.  
However, the adults captured offshore showed no signs of mating suggesting they may be in 
the ñrestingò year of reproduction. 

Using NGI funds and previous funds from the NOAA Section 6 Program, we have completed 
438 demersal longline sets during the last six years in the Middle to Lower Florida Keys, off the 
Marquesas Keys and Dry Tortugas, and between Ten Thousand Islands National Wildlife 

https://www.oceanfdn.org/blog/researchers-discover-critical-clue-mystery-sawfish-mating
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Refuge and Florida Bay (Figure 8). We captured 57 adult or large juvenile smalltooth sawfish on 
longlines and an additional 9 sawfish on rod and reel. Of the 57 captured on longline, 24 of 
these sawfish were captured in relatively deep water (40-70 meters) on the edge of the 
continental shelf in the middle to lower Florida Keys and 28 were caught in the shallow waters of 
Florida Bay. Five were caught in shallow water on the Atlantic side of the Florida Keys.   
 
Over the past year, we have tagged 18 large sawfish internally with acoustic transmitters with 
10-year battery lives. These tags can be detected by the hundreds of receivers distributed along 
the Atlantic and Gulf coasts of Florida and up the East Coast as part of the i-TAG, ACT and 
FACT receiver arrays as well as by receivers distributed throughout the Bahamas. This will 
allow researchers to determine if Florida-tagged sawfish leave the U.S. and cross the Straits of 
Florida into Bahamian waters.   
 
To date, detections from six of these large sawfish have been reported to us on more than 30 
receivers maintained by researchers from the Florida Fish and Wildlife Conservation 
Commission, The Kennedy Space Center, Florida Atlantic University and the University of 
Miami. In total, more than 2,000 detections have been received. Three of these six sawfish were 
detected as far north as Cape Canaveral. Many researchers are currently downloading 
receivers so we expect to get far more detections in the coming months. One adult female was 
detected off Cape Canaveral only 36 days after being tagged offshore of Key West and one 
male was detected off Ponce Inlet, FL only 23 days after being tagged near Sugarloaf Key 
(Figure 9). Each of these represent most direct northern movements of nearly 600 KM.   
 
We also collect blood samples from captured sawfish for use in assessing physiological capture 
associated with stress as well as reproductive status. Our data to date suggest sawfish are 
hardy and capture stress is extremely low suggesting post-release survival in many fisheries is 
likely high (Figure 10). Blood samples have been analyzed by our co-PI at the University of 
North Florida to examine cycling of reproductive hormones in an effort to determine timing and 
periodicity of vitellogensis, sperm production, mating and parturition.  Preliminary data suggest 
spermatogenesis takes place in fall and winter in preparation for mating in spring (Figure 11).  
Follicle development in females appears to occur from July through April, followed by mating 
and ovulation. Gestation is likely one year and therefore, sawfish likely reproduce on a two year 
cycle. In addition to using blood for reproductive analyses, we are analyzing blood samples for 
physiological indicators of stress. Preliminary data suggest fishery-independent capture 
methods induce very low stress regardless if captured on deep longlines, shallow longlines, or 
rod and reel. These data will be useful as baselines to compare to sawfish captured using 
fishery-dependent methods.   
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Figure 7. Distribution of fishery-independent longline stations (N=74) sampled during the October 2016-June 2017 
reporting period to capture and tag endangered smalltooth sawfish.  Red flags = sawfish capture locations. 
  

   

Figure 8. Distribution of fishery-independent longline stations (N=438) sampled during the 2011-2017 period to 
capture and tag endangered smalltooth sawfish.  Red flags = sawfish capture locations (N=57). 
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