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PERFORMANCE AND PROGRESS REPORT

UNH/NOAA Joint Hydrographic Center
NOAA Grant No: NA15N0OS4000200

Report Period: 01/01/2016 — 12/31/2016
Principal Investigator: Larry A. Mayer

INTRODUCTION

On 4 June 1999, the Administrator of NOAA and the President of the University of New Hampshire
signed a memorandum of understanding that established a Joint Hydrographic Center (JHC) at the
University of New Hampshire. On 1 July 1999, a cooperative agreement was awarded to the University
of New Hampshire that provided the initial funding for the establishment of the Joint Hydrographic
Center. This Center, the first of its kind to be established in the United States, was formed as a national
resource for the advancement of research and education in the hydrographic and ocean-mapping
sciences. In the broadest sense, the activities of the Center are focused on two major themes: a research
theme aimed at the development and evaluation of a wide range of state-of-the-art hydrographic and
ocean-mapping technologies and applications, and an educational theme aimed at the establishment of
a learning center that promotes and fosters the education of a new generation of hydrographers and
ocean-mapping scientists to meet the growing needs of both government agencies and the private sector.
In concert with the Joint Hydrographic Center, the Center for Coastal and Ocean Mapping was also
formed in order to provide a mechanism whereby a broader base of support (from the private sector and
other government agencies) could be established for ocean-mapping activities.

The Joint Hydrographic Center was funded by annual cooperative agreements from July 1999 until 31
December 2005. In 2005, a five-year cooperative agreement was awarded with an ending date of 31
December 2010. In January 2010, a Federal Funding Opportunity was announced for the continuation
of a Joint Hydrographic Center beyond 2010. After a national competition, the University of New
Hampshire was selected as the recipient of a five-year award, funding the Center for the period of 1 July
2010 until December 2015. In March 2016, a Federal Funding Opportunity was announced for the
continuation of a Joint Hydrographic Center beyond 2015. Again, after a national competition, the
University of New Hampshire was selected as the recipient of a five-year award, funding the Center for
the period of 1 January 2016 until December 2020. This report represent the progress on the first year
of effort on this new grant (NA15N0OS4000200). It should be noted that during the course of calendar
year 2016, efforts also continued under the previous grant (NA1ONOS4000073) under a no-cost
extension. Progress for work under the previous grant has been presented in a separate report (available
on the CCOM website — http://www.ccom.unh.edu) and thus this report represents only part of the work
done at the Joint Hydrographic Center for NOAA in 2016.

This report is the twenty-second in a series of what were, until December 2002, semi-annual progress
reports. Since December 2002, the written reports have been produced annually. Copies of previous
reports (from NA1ONOS4000073 and all previous grants to the Joint Hydrographic Center) and more
detailed information about the Center can be found on the Center’s website, http://www.ccom.unh.edu.

JHC Performance and Progress Report 3 30 January 2017


http://www.ccom.unh.edu/

More detailed descriptions of many of the research efforts described herein can be found in the individual
progress reports of Center researchers, which are available on request.

INFRASTRUCTURE

PERSONNEL

The Center has grown, over the past 15 years, from an original complement of 18 people to more than
90 faculty, staff and students. Our faculty and staff have been remarkably stable but as with any large
organization, inevitably, there are changes. In 2016, Jennifer Miksis-Olds, joined our research faculty,
expanding our growing depth in marine acoustics and bringing critically needed expertise in bio-
acoustics. Firat Eren moved from his position as the Tyco Post-Doctoral Scholar to a member of our
research staff and Christian Stranne joined us from the University of Stockholm as a Visiting Scholar.
Vicki Ferrini, and Neil Weston have joined our affiliate faculty and Wendy Monroe has joined our
administrative staff. Shachak Pe’eri rejoined his family in Maryland and took a full-time position with
NOAA, though he remains an affiliate faculty member. Victoria Price and Samantha Bruce of our
Super Storm Sandy team (a project which came to an end in 2016), left for positions with one of our
industrial partners. Most sadly, Ben Smith, the Captain of our research vessel, passed away this year
after a brief but valiant fight with cancer. Ben was a mentor and a friend to us all — he will be missed
terribly.

FACULTY

Thomas Butkiewicz received a Bachelor of Science degree in Computer Science in 2005 from Ithaca
College where he focused on computer graphics and virtual reality research. During his graduate studies
at The University of North Carolina at Charlotte, he designed and developed new interactive geospatial
visualization techniques, receiving a Masters in Computer Science in 2007 and a Ph.D. in Computer
Science in 2010. After a year as a research scientist at The Charlotte Visualization Center, he joined
CCOM as a post-doctoral research fellow in 2011. In 2012, he joined the faculty as a research assistant
professor.

Tom specializes in creating highly interactive visualizations that allow users to perform complex visual
analysis on geospatial datasets through unique, intuitive exploratory techniques. His research interests
also include multi-touch and natural interfaces, virtual reality, stereoscopic displays, and image
processing/computer vision. His current research projects include visual analysis of 4D dynamic ocean
simulations, using Microsoft's Kinect device to enhance multi-touch screens and provide new interaction
methods, multi-touch gesture research, and developing new interface approaches for sonar data cleaning.

Brian Calder graduated with an M.Eng (Merit) and a Ph.D in Electrical and Electronic Engineering in
1994 and 1997 respectively, from Heriot-Watt University, Scotland. His doctoral research was in
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Bayesian statistical methods applied to processing of sidescan sonar and other data sources, and his post-
doctoral research included investigation of high-resolution seismic reconstruction, infrared data
simulation, high-resolution acoustic propagation modeling and real-time assessment of pebble size
distributions for mining potential assessment. Brian joined CCOM as a founding member in 2000, where
his research has focused mainly on understanding, utilizing and portraying the uncertainty inherent in
bathymetric data, and in efficient semi-automatic processing of high-density multibeam echosounder
data. He is a Research Associate Professor, and Associate Director of CCOM, the Chair of the Open
Navigation Surface Working Group, and a past Associate Editor of IEEE Journal of Oceanic
Engineering.

Jenn Dijkstra received her Ph.D. in Zoology in 2007 at the University of New Hampshire, has a B.A.
from the University of New Brunswick (Canada), and a M.S. in Marine Biology from the University of
Bremen (Germany). She has conducted research in a variety of geographical areas and habitats, from
polar to tropical and from intertidal to deep-water. Her research incorporates observation and
experimental approaches to address questions centered around the ecological causes and consequences
of human-mediated effects on benthic and coastal communities. Her research at CCOM focuses on the

use of remote sensing (video and multibeam) to detect and characterize benthic communities.

Semme Dijkstra is a hydrographer from the Netherlands who has several years of hydrographic
experience with both the Dutch Navy and industry. Semme in Canada. His thesis work involved artifact
removal from multibeam-sonar data and development of an echosounder processing and sediment
classification system. From 1996 to 1999, Semme worked at the Alfred Wegner Institute in Germany
where he was in charge of their multibeam-sonar data acquisition and processing. Semme’s current
research focuses on applications of single-beam sonars for seafloor characterization, small object
detection and fisheries habitat mapping. In 2008, Semme was appointed a full-time instructor and he has
taken a much larger role in evaluating the overall CCOM curriculum, the development of courses and
teaching. In 2016, Semme’s position the University re-classified Semme’s position to Research
Scientist, however, he maintains his active role in teaching and curriculum development.

Jim Gardner is a marine geologist focused on seafloor mapping, marine sedimentology, and
paleoceanography. He received his Ph.D. in Marine Geology from the Lamont Doherty Earth
Observatory of Columbia University in 1973. He worked for 30 years with the Branch of Pacific Marine
Geology at the U.S. Geological Survey in Menlo Park, CA where he studied a wide variety of marine
sedimentological and paleoceanographic problems in the Bering Sea, North and South Pacific Ocean,
northeast Atlantic Ocean, Gulf of Mexico, Caribbean and Mediterranean Seas, and the Coral Sea. He
conceived, organized, and directed the 8-year EEZ-SCAN mapping of the U.S. Exclusive Economic
Zone using GLORIA long-range sidescan sonar in the 1980s; participated in four Deep Sea Drilling
Project cruises, one as co-chief scientist; participated in more than 50 research cruises, and was Chief of
Pacific Seafloor Mapping from 1995 to 2003, a project that used high-resolution multibeam
echosounders to map portions of the U.S. continental shelves and margins. He also mapped Lake Tahoe
in California and Crater Lake in Oregon. Jim was the first USGS Mendenhall Lecturer, received the
Department of Interior Meritorious Service Award and received two USGS Shoemaker Awards. He has
published more than 200 scientific papers and given an untold number of talks and presentations all over
the world. Jim retired from the U.S. Geological Survey in 2003 to join CCOM/UNH.
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Jim was an Adjunct Professor at CCOM/UNH from its inception until he moved to UNH in 2003 when
he became a Research Professor affiliated with the Earth Science Dept. At JHC/CCOM, Jim is in charge
of all non-Arctic U.S. Law of the Sea bathymetry mapping cruises and is involved in research methods
to extract meaningful geological information from multibeam acoustic backscatter through ground truth
and advanced image analysis methods. Jim was awarded the 2012 Francis P. Shepard Medal for
Sustained Excellence in Marine Geology by the SEPM Society of Sedimentary Geology. Jim has taught
Geological Oceanography—ESCI 759/859 and the Geological Oceanography module of Fundamentals
of Ocean Mapping-ESCI 874/OE 874.01. In 2013, Jim reduced his effort to half-time.

John Hughes Clarke is a Professor jointly appointed in the departments of Earth Sciences and
Mechanical Engineering. For the past 15 years, John was the Chair in Ocean Mapping at the University
of New Brunswick in Canada where he was a Professor in the department of Geodesy and Geomatics
Engineering. During that period, he also ran the scientific seabed mapping program on board the CCGS
Amundsen undertaking seabed surveys of the Canadian Arctic Archipelago. As a compliment to his
research and teaching he has acted as a consultant, formally assessing the capability of the hydrographic
survey vessels of the New Zealand, Australian, British and Dutch Navies as well as the U.S. Naval
Oceanographic Office TAGS fleet. For the past 21 years John, together with Larry Mayer, Tom Weber
and Dave Wells, has delivered the Multibeam Training Course that is presented globally three times per
year. This is the world’s leading training course in seabed survey and is widely attended by international
government and commercial offshore survey personnel as well as academics. John was formally trained
in geology and oceanography in the UK and Canada (Oxford, Southampton and Dalhousie). He's spent
the last 27 years, however, focusing on ocean mapping methods. His underlying interest lies in resolving
seabed sediment transport mechanisms.

Jim Irish received his Ph.D. from Scripps Institution of Oceanography in 1971 and worked many years
at the Woods Hole Oceanographic Institution where he is still an Oceanographer Emeritus. He is
currently a Research Professor of Ocean Engineering at UNH and has also joined the Center team. Jim’s
research focuses on: ocean instruments, their calibration, response and the methodology of their use;
buoys, moorings and modeling of moored observing systems; physical oceanography of the coastal
ocean, including waves, tides, currents and water-mass property observations and analysis; and acoustic
instrumentation for bottom sediment and bedload transport, for remote observations of sediment and for
fish surveys.

Tom Lippmann is an Associate Professor with affiliation in the Department of Earth Sciences, Marine
Program, and Ocean Engineering Graduate Program, and is currently the Director of the Oceanography
Graduate Program. He received a B.A. in Mathematics and Biology from Linfield College (1985), and
an M.S. (1989) and Ph.D. (1992) in Oceanography at Oregon State University. His dissertation research
conducted within the Geological Oceanography Department was on shallow water physical
oceanography and large-scale coastal behavior. He went on to do a Post Doc at the Naval Postgraduate
School (1992-1995) in Physical Oceanography. He worked as a Research Oceanographer at Scripps
Institution of Oceanography (1995-2003) in the Center for Coastal Studies. He was then a Research
Scientist at Ohio State University (1999-2008) jointly in the Byrd Polar Research Center and the
Department of Civil and Environmental Engineering & Geodetic Science. Tom’s research is focused on
shallow water oceanography, hydrography, and bathymetric evolution in coastal waters spanning inner

JHC Performance and Progress Report 6 30 January 2017



continental shelf, surf zone, and inlet environments. Research questions are collaboratively addressed
with a combination of experimental, theoretical, and numerical approaches. He has participated in 20
nearshore field experiments and spent more than two years in the field.

Anthony P. Lyons received the B.S. degree (summa cum laude) in physics from the Henderson State
University, Arkadelphia, AR, in 1988 and the M.S. and Ph.D. degrees in oceanography from Texas
A&M University, College Station, TX, in 1991 and 1995, respectively. He was a Scientist at the
SACLANT Undersea Research Centre, La Spezia, Italy, from 1995 to 2000, where he was involved in
a variety of projects in the area of environmental acoustics. Tony was awarded, with the recommendation
of the Acoustical Society of America, the Institute of Acoustics’ (U.K.) A.B. Wood Medal in 2003. He
is a Fellow of the Acoustical Society of America and a member of the IEEE Oceanic Engineering
Society. He is also currently an Associate Editor for the Journal of the Acoustical Society of America
and is on the Editorial Board for the international journal Methods in Oceanography. Tony conducts
research in the field of underwater acoustics and acoustical oceanography. His current areas of interest
include high-frequency acoustic propagation and scattering in the ocean environment, acoustic
characterization of the seafloor, and quantitative studies using synthetic aperture sonar.

Giuseppe Masetti received an M.Eng. degree in Ocean Engineering (ocean mapping option) from the
University of New Hampshire in 2012, and a Master’s in marine geomatics (with honors) and a Ph.D.
degree in system monitoring and environmental risk management from the University of Genoa, Italy,
in 2008 and 2013, respectively. In addition, he graduated (with honors) in Political Sciences from the
University of Pisa, Italy, in 2003 and in Diplomatic and International Sciences from the University of
Trieste, Italy, in 2004. Giuseppe achieved the FIG/IHO Category A certification in 2010, and he is
member of IEEE and THSOA.

He has served with the Italian Navy since 1999, and he has been Operations Officer aboard the
hydrographic vessels ITN Aretusa and ITN Magnaghi. From August 2013, he was a Tyco Post-Doctoral
Fellow with the Center, where he focused on signal processing for marine target detection. He joined
the faculty as a Research Assistant Professor in January 2016.

Larry Mayer is the founding Director of the Center for Coastal and Ocean Mapping and Co-Director
of the Joint Hydrographic Center. Larry’s faculty position is split between the Ocean Engineering and
Earth Science Departments. His Ph.D. is from the Scripps Institution of Oceanography (1979) and he
has a background in marine geology and geophysics with an emphasis on seafloor mapping, innovative
use of visualization techniques, and the remote identification of seafloor properties from acoustic data.
Before coming to New Hampshire, he was the NSERC Chair of Ocean Mapping at the University of
New Brunswick where he led a team that developed a worldwide reputation for innovative approaches
to ocean mapping problems.

Jennifer Miksis-Olds is the Associate Director of Research and Research Professor in the School of
Marine Science & Ocean Engineering at the University of New Hampshire, also holding a research
position in the Center for Coastal and Ocean Mapping. Jenn is the university Member Representative
and on the Board of Trustees of the Consortium for Ocean Leadership. She is a member of the Scientific
Committee of the International Quiet Ocean Experiment Program and serves as a Scientific Advisor to
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the Sound and Marine Life Joint Industry Programme (International Oil & Gas Producers) which is
devoted to the study of effects of sound on marine organisms. Jenn was the recipient of an Office of
Naval Research Young Investigator Program award in 2011 and the Presidential Early Career Award in
Science and Engineering in 2013. She is also a newly elected Fellow in the Acoustical Society of
America. Jenn received her A.B. cum laude in Biology from Harvard University, her M.S. in Biology
from the University of Massachusetts Dartmouth; she was a guest student at Woods Hole Oceanographic
Institution, and then received her Ph.D. in Biological Oceanography from the University of Rhode
Island.

David Mosher is a Professor in the Dept. of Earth Sciences and the Center for Coastal and Ocean
Mapping at the University of New Hampshire. He graduated with a Ph.D. in geophysics from the
Oceanography Department at Dalhousie University in 1993, following an M.Sc. in Earth Sciences from
Memorial University of Newfoundland in 1987 and a B.Sc. at Acadia in 1983. In 1993, he commenced
work on Canada’s West Coast at the Institute of Ocean Sciences, in Sidney on Vancouver Island,
studying marine geology and neotectonics in the inland waters of British Columbia. In 2000, he took a
posting at Bedford Institute of Oceanography. His research focus was studying the geology of Canada’s
deep water margins, focusing on marine geohazards using geophysical and geotechnical techniques.
From 2008 to 2015, he was involved in preparing Canada’s submission for an extended continental shelf
under the Law of the Sea (UNCLOS) and, in this capacity, he led four expeditions to the high Arctic. In
2011, he became manager of this program and was acting Director from 2014. In 2015, he joined UNH
to conduct research in all aspects of ocean mapping, focusing on marine geohazards and marine
geoscience applications in Law of the Sea. He has participated in over 45 sea-going expeditions and was
chief scientists on 27 of these.

Yuri Rzhanov, a Research Professor, has a Ph.D. in Physics and Mathematics from the Russian
Academy of Sciences. He completed his thesis on nonlinear phenomena in solid state semiconductors
in 1983. Since joining the Center in 2000, he has worked on a number of signal processing problems,
including construction of large-scale mosaics from underwater imagery, automatic segmentation of
acoustic backscatter mosaics, and accurate measurements of underwater objects from stereo imagery.
His research interests include development of algorithms and their implementation in software for 3D
reconstruction of underwater scenes, and automatic detection and abundance estimation of various
marine species from imagery acquired from ROVs, AUVs, and aerial platforms.

Larry Ward has an M.S. (1974) and a Ph. D. (1978) from the University of South Carolina in Geology.
He has over 30 years’ experience conducting research in shallow water marine systems. Primary
interests include estuarine, coastal, and inner shelf morphology and sedimentology. His most recent
research focuses on seafloor characterization and the sedimentology, stratigraphy and Holocene
evolution of nearshore marine systems. Present teaching includes a course in Nearshore Processes and
a Geological Oceanography module.

Colin Watre is a leading scientific authority on the creative invention, and the scientifically sound,
correct use of visual expressions for information visualization. Ware’s research is focused on applying
an understanding of human perception to interaction and information display. He is author of Visual
Thinking for Design (2008) which discusses the science of visualization and has published more than
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120 research articles on this subject. His other book, Information Visualization: Perception for Design
(2004) has become the standard reference in the field. He also designs, builds and experiments with
visualization applications. One of his main current interests is interpreting the space-time trajectories of
tagged foraging humpback whales and to support this he has developed TrackPlot, an interactive 3D
software tool for interpreting both acoustic and kinematic data from tagged marine mammals. Trackplot
shows interactive 3D tracks of whales with whale behavioral properties visually encoded on the tracks.
This has resulted in a number of scientific discoveries, including a new classification of bubble-net
feeding by humpbacks. Fledermaus, a visualization package initially developed by him and his students,
is now the leading 3D visualization package used in ocean mapping applications. GeoZui4D is an
experimental package developed by his team in an initiative to explore techniques for interacting with
time-varying geospatial data. It is the basis for the CCOM Chart of the Future project and work on real-
time visualization of undersea sonar data. In recent work with BBN he invented a patented technique
for using motion cues in the exploration of large social networks. He has worked on the problem of
visualizing uncertainty for sonar target detection. He is Professor of Computer Science and Director of
the Data Visualization Research Lab at the Center for Coastal and Ocean Mapping, University of New
Hampshire. He has advanced degrees in both computer science (M.Math, University of Waterloo) and
psychology (Ph.D., University of Toronto).

Tom Weber received his Ph.D. in Acoustics at The Pennsylvania State University in 2006 and has B.S.
(1997) and M.S. (2000) degrees in Ocean Engineering from the University of Rhode Island. He joined
the Center in 2006 and the Mechanical Engineering department, as an assistant professor, in 2012. Tom
conducts research in the field of underwater acoustics and acoustical oceanography. His specific areas
of interest include acoustic propagation and scattering in fluids containing gas bubbles, the application
of acoustic technologies to fisheries science, high-frequency acoustic characterization of the seafloor,
and sonar engineering.

RESEARCH SCIENTISTS AND STAFF

Roland Arsenault received his Bachelor's degree in Computer Science and worked as a research
assistant with the Human Computer Interaction Lab at the Department of Computer Science, University
of New Brunswick. As a member of the Data Visualization Research Lab, he combines his expertise
with interactive 3D graphics and his experience working with various mapping related technologies to
help provide a unique perspective on some of the challenges undertaken at the Center.

Jordan Chadwick is the Systems Manager at JHC/CCOM. As the Systems Manager, Jordan is
responsible for the day-to-day operation of the information systems and network as well as the planning
and implementation of new systems and services. Jordan has a B.A. in History from the University of
New Hampshire. He previously worked as a Student Engineer at UNH’s InterOperability Lab and, most
recently, as a Network Administrator in the credit card industry.

Jennifer Crosby is the Web Developer at JHC/CCOM. As the Web Developer, Jennifer is responsible
for the maintenance and development of the CCOM external and internal websites. Jennifer has more
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than seven years of experience in technology and computing in various areas of concentration (DBA
with system/network admin duties, QA/Testing, Configuration Management, Web Development).
Jennifer holds the CompTIA Security+ certification, and is working towards Oracle PL/SQL Developer
Certified Associate Certification. She has a B.A. in Biology from the University of Colorado with an
emphasis in Marine Biology/Ecology. She has a single engine private pilot’s license and a NAUI
SCUBA license.

Firat Eren received his Ph.D. degree in Mechanical Engineering from the University of New Hampshire
in 2015. During his Ph.D., he worked on development of optical detector arrays for navigation of
unmanned underwater vehicles (UUVs). He got his M.S degree in Mechanical Engineering from the
University of New Hampshire in 2011 and his B.S degree in Mechatronics Engineering from Sabanci
University, Istanbul, Turkey in 2008. He is currently working as a Research Scientist at the Center for
Coastal and Ocean Mapping (CCOM). At CCOM, he is working on Airborne LIDAR Bathymetry
(ALB) systems with a focus on characterization of the measurement uncertainties due to environmental
effects such as variations in water column and seafloor characteristics.

Will Fessenden is a Systems Administrator for JHC/CCOM, and has provided workstation, server, and
backup support to the Center since 2005. Will has a B.A. in Political Science from the University of
New Hampshire, and has over 15 years of experience in information technology.

Tara Hicks Johnson has as B.S. is in Geophysics from the University of Western Ontario, and as M.S.
in Geology and Geophysics from the University of Hawaii at Manoa where she studied meteorites. In
June of 2011, Tara moved to New Hampshire from Honolulu, Hawaii, where she was the Outreach
Specialist for the School of Ocean and Earth Science and Technology at the University of Hawalii at
Manoa. While there she organized educational and community events for the school, including the
biennial Open House event, and ran the Hawaii Ocean Sciences Bowl, the Aloha Bowl. She also handled
media relations for the School, and coordinated television production projects. Tara also worked with
the Bishop Museum in Honolulu developing science exhibits, and at the Canadian Broadcasting
Corporation in Toronto (where she was born and raised).

Tianhang Hou was a Research Associate with the University of New Brunswick Ocean Mapping for
six years before coming to UNH. He has significant experience with the UNB/OMG multibeam
processing tools and has taken part in several offshore surveys. He is currently working with Briana
Sullivan on the Chart of the Future project.

Jon Hunt is a UNH alumnus who studied economics and oceanography while a student at the university.
Jon is now a Research Technician at the Center. Working under the supervision of Tom Lippmann, Jon
has built a survey vessel which is capable of undertaking both multibeam sonar surveys and
measurements of currents. Jon is a certified research scuba diver and has been a part of many field work
projects for JHC/CCOM.

Paul Johnson has an M.S. in Geology and Geophysics from the University of Hawaii at Manoa where
he studied the tectonics and kinematics of the fastest spreading section of the East Pacific Rise. Since
finishing his masters, he has spent time in the remote sensing industry processing, managing, and
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visualizing hyperspectral data associated with coral reefs, forestry, and research applications. More
recently, he was the interim director of the Hawaii Mapping Research Group at the University of Hawaii
where he specialized in the acquisition, processing, and visualization of data from both multibeam
mapping systems and towed near bottom mapping systems. Paul started at the Center in June of 2011 as
the data manager. When not working on data related issues for the Joint Hydrographic Center, he is
aiding in the support of multibeam acquisition for the US academic fleet through the National Science
Foundation's Multibeam Advisory Committee.

Carlo Lanzoni received a Master’s degree in Ocean Engineering from the University of New
Hampshire. His master’s research was the design of a methodology for field calibration of multibeam
echo sounders using a split-beam sonar system and a standard target. He also has a M.S. and a B.S. in
Electrical Engineering from the University of New Hampshire. Carlo has worked with different
calibration methodologies applied to different sonar systems. He is responsible for the operation,
maintenance, and development of test equipment used in acoustic calibrations of echo sounders at the
acoustic tank of Chase Ocean Engineering Lab. His research focuses on the field calibration
methodology for multibeam echo sounders.

Zachary McAvoy received a B.S. in Geology from the University of New Hampshire in 2011. His
background is in geochemistry, geology, and GIS. Since graduating, he has worked on various
environmental and geoscience related projects for the Earths Systems Research Center and Ocean
Process Analysis Laboratory at UNH; as well as the New Hampshire DOT and Geological Survey. Zach
is currently a research technician working for Dr. Larry Ward. As part of a BOEM beach nourishment
study, he is using geologic and geospatial datasets for synthesis in GIS and mapping the geomorphology
of the New Hampshire inner continental shelf. He also assists Dr. Ward with maintaining the Coastal
Geology Lab at Jackson Estuarine Laboratory.

Andy McLeod received his B.S. in Ocean Studies from Maine Maritime Academy in 1998. His duties
at the Center include supporting autonomous vehicle projects from conception, pre-production through
to completion, providing technical support, managing project budgets overseeing the maintenance and
operations, responsibility for the completion of documentation, producing test plans and reports, prepare
contract documentation for procurement services and materials, carrying out effective client liaison.

Colleen Mitchell has a B.A. in English from Nyack College in Nyack, NY and a Master’s in Education
from the State University of New York at Plattsburgh. She began working for the Environmental
Research Group (ERG) at UNH in 1999. In July 2009, Colleen joined JHC/CCOM as the Center’s
graphic designer. She is responsible for the graphic identity of the Center and, in this capacity, creates
ways to visually communicate the Center’s message in print and electronic media.

Erin Nagel worked as a Physical Scientist for the U.S. Army Corps of Engineers and with NOAA’s
Atlantic Hydrographic Branch for the Office of Coast Survey before joining the Center in 2014. She has
supported USACE and FEMA in emergency operations during Super Storm Sandy and Irene with
emergency response mapping and pre- and post-storm analysis of Bathymetry and Lidar. Erin focused
her undergraduate studies at the University of Colorado at Boulder on Geographic Information Systems
and Atmospheric and Oceanic Sciences.
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Abby Pagan-Allis is the administrative manager at JHC/CCOM. She has worked at the Center since
2002, overseeing the day-to-day operations at the Center and supervising the administrative staff. She
earned her B.S. in Management and Leadership from Granite State College. In 2006, she completed the
Managing at UNH program and, in 2009, she received her Human Resources Management certificate at
the University of New Hampshire.

Victoria Price began working on the IOCM Super Storm Sandy project in 2014. She is focused on
investigating effective uses of hydroacoustics for rapid post-storm response surveys, as well as
developing efficient methods for acoustic data analysis. She is also focusing on pre- and post- Sandy
LiDAR data to investigate the use of topobathy data for modeling habitat and shoreline changes in the
wake of major weather events. Victoria received her B.S. and M.S. in Oceanography from the University
of Connecticut, where she focused on the development of ecological survey methods using high-
resolution imaging sonars. Her previous work includes investigating methods for quantifying predation
over broad time scales using DIDSON sonar, as well as developing effective algorithms for large-batch
acoustic data processing and analysis.

Val Schmidt received his bachelor’s degree in Physics from the University of the South, Sewanee, TN
in 1994. During his junior undergraduate year he joined the Navy and served as an officer in the
submarine fleet aboard the USS Hawkbill from 1994 to 1999. In 1998 and 1999 the USS Hawkbill
participated in two National Science Foundation sponsored “SCICEX” missions to conduct seafloor
mapping from the submarine under the Arctic ice sheet. VVal served as Sonar and Science Liaison Officer
during these missions. Val left the Navy in 1999 and worked for Qwest Communications as a
telecommunications and Voice over IP engineer from 2000 to 2002. Val began work in 2002 as a
research engineer for the Lamont Doherty Earth Observatory of Columbia University where he provided
science-engineering support both on campus and to several research vessels in the U.S. academic
research fleet. Val acted as a technical lead aboard the U.S. Coast Guard Icebreaker Healy for several
summer cruises in this role. Val completed his master’s degree in ocean engineering in 2008 from the
Center for Coastal and Ocean Mapping. His thesis involved development of an underwater acoustic
positioning system for whales that had been tagged with an acoustic recording sensor package. Val
continues to work as an engineer for the Center where his research focuses on hydrographic applications
of ASVs, AUVs, and Phase Measuring Bathymetric sonars.

Ben Smith is the Captain of the JHC/CCOM research vessel Coastal Surveyor, and a research technician
specializing in programming languages and UNIX-like operating systems and services. He has years of
both programming and marine experience. He designed, built, and captained his own 45-foot blue water
steel ketch, S/VV Mother of Perl. He has been master of Coastal Surveyor for over ten years. He holds a
USCG 100 ton near coastal license with endorsements for sail and rescue towing.

Briana Sullivan received a B.S. in Computer Science at UMASS, Lowell and a M.S. in Computer
Science at UNH, under the supervision of Dr. Colin Ware. Her master’s thesis involved linking audio
and visual information in a virtual underwater kiosk display that resulted in an interactive museum
exhibit at the Seacoast Science Center. Briana was hired in July 2005 as a research scientist for the
Center. She works on the Chart of the Future project which involves things such as the Local Notice to
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Mariners, ship sensors, the Coast Pilot, other marine related topics. Her focus is on web technologies
and mobile environments.

Emily Terry joined the Center as Relief Captain in 2009, and was promoted to Research Vessel Captain
in 2014. She came to the Center from the NOAA Ship Fairweather where she worked for three years as
a member of the deck department, separating from the ship as a Seaman Surveyor. Prior to working for
NOAA, she spent five years working aboard traditional sailing vessels. Emily holds a USCG 100 ton
near coastal license.

Rochelle Wigley has a mixed hard rock/soft rock background with an M.Sc. in Igneous Geochemistry
(focusing on dolerite dyke swarms) and a Ph.D. in sedimentology/sediment chemistry, where she
integrated geochemistry and geochronology into marine sequence stratigraphic studies of a condensed
sediment record in order to improve the understanding of continental shelf evolution along the western
margin of southern Africa. Phosphorites and glauconite have remained as a research interest where these
marine authigenic minerals are increasingly the focus of offshore mineral exploration programs. She
was awarded a Graduate Certificate in Ocean Mapping from UNH in 2008. Rochelle concentrated
largely on understanding the needs and requirements of all end-users within the South African marine
sectors on her return home, as she developed a plan for a national offshore mapping program from 2009
through 2012. As Project Director of the GEBCO Nippon Foundation Indian Ocean Project, she is
involved in the development of an updated bathymetric grid for the Indian Ocean and management of a
project working to train other Nippon Foundation GEBCO scholars. In 2014, Rochelle took on the
responsibility of the Director of the Nippon Foundation GEBCO training program at the Center.

In addition to the academic, research and technical staff, our administrative support staff, Linda
Prescott and Renee Blinn, and Wendy Monroe ensure the smooth running of the organization.

NOAA has demonstrated its commitment to the Center by assigning eight NOAA employees (or
contractors) to the Center:
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NOAA EMPLOYEES

Capt. Andrew Armstrong, founding co-director of the JHC, retired as an officer in the National Ocean
and Atmospheric Administration Commissioned Officer Corps in 2001 and is now assigned to the
Center as a civilian NOAA employee. Captain Armstrong has specialized in hydrographic surveying
and served on several NOAA hydrographic ships, including the NOAA Ship Whiting where he was
Commanding Officer and Chief Hydrographer. Before his appointment as Co-Director of the
NOAA/UNH Joint Hydrographic Center, Captain Armstrong was the Chief of NOAA’s Hydrographic
Surveys Division, directing all of the agency’s hydrographic survey activities. Captain Armstrong has a
B.S. in Geology from Tulane University and a M.S. in Technical Management from the Johns Hopkins
University. Capt. Armstrong is overseeing the hydrographic training program at UNH and organized
our successful Cat. A certification submission to the International Hydrographic Organization in 2011.

Michael Bogonko is currently working on Super Storm Sandy post-disaster research work, mostly
providing support to NOAA’s IOCM/JHC group in operational planning, processing practices for
massive amounts of LIDAR and acoustic data to establish the best possible operational methods. Before
joining IOCM/JHC, Michael worked as a consultant in engineering and environmental firms applying
expertise in GIS/geospatial applications, hydrological modeling and data processing. He has been an RA
and TA in the department of Civil and Environmental Engineering at UNH. Michael has an MS in Civil
Engineering from San Diego State University, CA. He holds a BS focusing on GIS and geography with
a minor in Mathematics from University of Nairobi. He also holds an MS in Physical Land resources in
Engineering Geology from VUB, Brussels, Belgium.

John G.W. Kelley is a research meteorologist and coastal modeler with NOAA/National Ocean
Service’s Marine Modeling and Analysis Programs within the Coast Survey Development Lab. John has
a Ph.D. in Atmospheric Sciences from Ohio State University. He is involved in the development and
implementation of NOS’s operational numerical ocean forecast models for estuaries, the coastal ocean
and the Great Lakes. He is also Pl for a NOAA web mapping portal to real-time coastal observations
and forecasts. John is working with JHC/CCOM personnel on developing the capability to incorporate
NOAA'’s real-time gridded digital atmospheric and oceanographic forecast into the next generation of
NOS nautical charts.

Juliet Kinney is working on the Super Storm Sandy Project with the IOCM group. She graduated with
a B.S. in Earth Systems Science from the UMass-Amherst Geosciences Department and received her
Ph.D. in Marine and Atmospheric Sciences from Stony Brook University where her dissertation focused
on “The Evolution of the Peconic Estuary ‘Oyster Terrain,” Long Island, NY.” Her study included high-
resolution mapping using a combination of geophysical techniques: multibeam sonar, chirp seismic
profiles, and sidescan sonar. She is interested in paleoclimate/paleoceanography and her expertise is as
a geological oceanographer is in high resolution sea floor mapping.

Before joining the Center, Juliet was a temporary full time faculty member in the Department of

Geological Sciences at Bridgewater State University, Bridgewater, MA for one year. Prior to graduate
school, she worked at the USGS as an ECO intern for two years in Menlo Park, CA with the Coastal
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and Marine Geology Program, working primarily with physical oceanographic and sediment transport
data.

Cassie Bongiovanni received her B.S. in Geology at the University of Washington in Seattle with a
focus in Oceanography. There she spent time aboard both U.W. research vessels working with
multibeam data. She is now working with NOAA’s IOCM group on processing LIDAR and acoustic
data for the Super Storm Sandy research effort.

Jason Greenlaw is a software developer for ERT, Inc. working as a contractor for NOAA/National
Ocean Service’s Coast Survey Development Laboratory in the Marine Modeling and Analysis Programs
(MMAP) branch. Jason works primarily on the development of NOAA’s nowCOAST project
(http://nowcoast.noaa.gov), but also works closely with MMAP modelers to assist in the development
of oceanographic forecast systems and the visualization of model output. Jason is a native of Madbury,
NH and graduated in May 2006 from the University of New Hampshire with a B.S. in Computer Science.

Carl Kammerer is an oceanographer with the National Ocean Service’s Center for Operational
Oceanographic Products and Services (CO-OPS), now seconded to the Center. He is a specialist in
estuarine and near-shore currents and has been project manager for current surveys throughout the
United States and its territories. His present project is a two-year survey of currents in the San Francisco
Bay region. Working out of the Joint Hydrographic Center, he acts as a liaison between CO-OPS and
the JHC, and provides expertise and assistance in the analysis and collection of tides. He has a B.Sc. in
Oceanography from the University of Washington and an MBA from the University of Maryland
University College.

Elizabeth “Meme” Lobecker is a Physical Scientist for the Okeanos Explorer program within the
NOAA Office of Ocean Exploration and Research (OER). She organizes and leads mapping exploration
cruises aboard the NOAA Ship Okeanos Explorer. She has spent the last ten years mapping the global
ocean floor for an array of purposes, ranging from shallow water hydrography for NOAA charting and
habitat management purposes in U.S. waters from Alaska to the Gulf of Maine, cable and pipeline
inspection and pre-lay surveys in the Eastern Atlantic Ocean, the North Sea and Mediterranean Sea, and
most recently as a Physical Scientist for OER sailing on Okeanos Explorer as it explores U.S. and
international waters around the world. So far this has included Indonesia, Guam, Hawaii, California, the
Galapagos Spreading Center, the Mid-Cayman Rise, the Gulf of Mexico, and the U.S. Atlantic
continental margin. Meme obtained a Master of Marine Affairs degree from the University of Rhode
Island in 2008, and a Bachelor of Arts in Environmental Studies from The George Washington
University in 2000. Her interests in her current position include maximizing offshore operational
efficiency in order to provide large amounts of high quality data to the public to enable further
exploration, focused research, and wise management of U.S. and global ocean resources.

Mashkoor Malik who received his M.S. degree from the University of New Hampshire in 2005, now a
Physical Scientist in NOAA’s Office of Exploration and Research where he is responsible for OER
operations on the Okeanos Explorer and the OER team at the Center. In this capacity, Mashkoor is
responsible for developing the data collection, processing and handling procedures and protocols for the
Okeanos Explorer. Mashkoor works at NOAA HQ in Silver Spring But continues to be a Ph.D. student
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at the Center, his research focusing on understanding the uncertainty associated with backscatter
measurements.

Lindsay McKenna is a Physical Scientist with the NOAA Office of Ocean Exploration and Research
(OER), where she supports mapping operations aboard the NOAA Ship Okeanos Explorer. On shore,
Lindsay works out of the Integrated Ocean and Coastal Mapping (IOCM) center, contributing to
expeditions through data processing and archiving, operational planning, and mapping product
development. Lindsay earned her Sc.B. in Geological Sciences from Brown University in 2007, and her
M.S. in Earth Science—Ocean Mapping from the University of New Hampshire in 2013. Prior to her
position with OER, Lindsay worked at CCOM as a Project Director for a Super Storm Sandy research
project. Before graduate school, Lindsay was employed as a geologist at Malcolm Pirnie, Inc. in New
Jersey, where she worked on a variety of water resource projects.

Glen Rice started with the Center as a Lieutenant (Junior Grade) in the NOAA Corps stationed with at
the Joint Hydrographic Center as Team Lead of the Integrated Ocean and Coastal Mapping Center. He
had previously served aboard the NOAA Hydrographic Ships Rude and Fairweather along the coasts of
Virginia and Alaska after receiving a M.Sc. in Ocean Engineering at the University of New Hampshire.
In 2013, Glen left the NOAA Corps and became a civilian contractor to NOAA. In 2014 Glen became
a permanent physical scientist with NOAA. He maintains his position as Team Lead of the IOCM Center
at UNH.

Derek Sowers works as a Physical Scientist with the NOAA Office of Ocean Exploration and Research
(OER) supporting ocean mapping efforts of the NOAA Ship Okeanos Explorer. This work involves
overseeing other sonar scientists shore-side at JHC/CCOM. Derek is also a part-time Oceanography
Ph.D. student at JHC/CCOM with interests in seafloor characterization data collection at sea during
ocean exploration expeditions, and managing data and collaborating with, ocean habitat mapping, and
marine conservation. He has a B.S. in Environmental Science from the University of New Hampshire
(1995), and holds an M.S. in Marine Resource Management from Oregon State University (2000) where
he completed a NOAA-funded assessment of the “Benefits of Geographic Information Systems for State
and Regional Ocean Management.” Derek has thirteen years of previous coastal research and
management experience working for NOAA’s National Estuarine Research Reserve network and EPA’s
National Estuary Program in both Oregon and New Hampshire. Derek has participated in ocean research
expeditions in the Arctic Ocean, Gulf of Maine, and Pacific Northwest continental shelf.

Sarah Wolfskehl is a Hydrographic Data Analyst with NOAA’s Sandy IOCM Center. She is located at
the Joint Hydrographic Center to utilize the Centers research to improve and diversify the use of
hydrographic data across NOAA in support of Integrated Ocean and Coastal Mapping projects.
Previously, Sarah worked as a Physical Scientist for NOAA’s Office of Coast Survey in Seattle, WA.
Sarah has a B.A. in Biology from The Colorado College.

OTHER AFFILIATED FACULTY
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Brad Barr received a B.S. from the University of Maine, an M.S. from the University of Massachusetts,
and a Ph.D. from the University of Alaska. He is currently a Senior Policy Advisor in the NOAA Office
of National Marine Sanctuaries, Affiliate Professor at the School of Marine Sciences and Ocean
Engineering at the University of New Hampshire, and a Visiting Professor at the University Center of
the Westfjords in Iceland. He is a member of the IUCN World Commission on Protected Areas, the
International Committee on Marine Mammal Protected Areas/IUCN Marine Mammal Protected Areas
Task Force. He has served on the Boards of Directors of the George Wright Society in the U.S., the
Science and Management of Protected Areas Association (SAMPAA) in Canada, and, currently, on the
Board of Directors of the Coastal Zone Canada Association (CZCA). He also serves on the Editorial
Board of the World Maritime University Journal of Maritime Affairs. He has published extensively on
marine protected areas science and management, whaling and maritime heritage preservation, with a
primary research focus on the identification and management of ocean wilderness.

Jonathan Beaudoin earned his undergraduate degrees in Geomatics Engineering and Computer Science
from the University of New Brunswick (UNB) in Fredericton, NB, Canada. He continued his studies at
UNB under the supervision of Dr. John Hughes Clarke of the Ocean Mapping Group and after
completing his Ph.D. studies in the field of refraction related echo sounding uncertainty, Jonathan took
a research position at JHC/CCOM in 2010. While there, he carried on in the field of his Ph.D. research
and joined the ongoing seabed imaging and characterization efforts. He also played a leading role in
establishing the Multibeam Advisory Committee, an NSF-funded effort to provide technical support to
seabed mapping vessels in the US academic fleet. Jonathan returned to Canada in late 2013 where he
joined the Fredericton, NB office of QPS.

Margaret Boettcher received a Ph.D. in Geophysics from the MIT/WHOI Joint Program in
Oceanography in 2005. She joined JHC/CCOM in 2008 as a post-doctoral scholar after completing a
Mendenhall Postdoctoral Fellowship at the U.S. Geological Survey. Although she will continue to
collaborate with scientists at JHC/CCOM indefinitely, Margaret also is, since 2009, a member of the
faculty in the Earth Science Department at UNH. Margaret’s research focuses on the physics of
earthquakes and faulting and she approaches these topics from the perspectives of seismology, rock
mechanics, and numerical modeling. Margaret seeks to better understand slip accommodation on
oceanic transform faults. Recently she has been delving deeper into the details of earthquake source
processes by looking at very small earthquakes in deep gold mines in South Africa.

Dale Chayes has been an active instrument developer, troubleshooter, and operator in the oceanographic
community since 1973 and has participated in well over a hundred and fifty field events. He has worked
on many projects including hull mounted multibeams, submarine (SCAMP) and deep-towed mapping
sonars (SeaMARC 1), real-time wireless data systems, database infrastructure for digital libraries
(DLESE) and marine geoscience data (MDS), satellite IP connectivity solutions (SeaNet), GPS geodesy,
trace gas water samplers, precision positioning systems and backpack mounted particle samplers. In his
spare time he is a licensed amateur radio operator, Wilderness EMT/NREMT and is in training (with his
dog Frodo) for K9 wilderness search and rescue.

Vicki Ferrini has a Ph.D. in Coastal Oceanography (2004) and a Masters Degree in Marine
Environmental Science (1998), both from Stony Brook University. Over the past 20+ years she has
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worked in environments from shallow water coastal areas to the deep sea using ships, boats,
submersibles and towed platforms to map the seafloor at a variety of resolutions. Vicki is also heavily
involved in the fields of geoinformatics and data management. She is a Research Scientist at Columbia
University’s Lamont-Doherty Earth Observatory where she spends much of her time working on
projects focused on making high-quality marine geoscience research data publicly accessible.

John Hall spent his sabbatical from the Geological Survey of Israel with the Center. John has been a
major player in the IBCM and GEBCO compilations of bathymetric data in the Mediterranean, Red,
Black, and Caspian Seas and is working with the Center on numerous data sets including multibeam-
sonar data collected in the high Arctic in support of our Law of the Sea work. He is also archiving the
1962 through 1974 data collected from Fletcher’s Ice Island (T-3).

Martin Jakobsson joined the group in August of 2000 as a Post-Doctoral Fellow. Martin completed a
Ph.D. at the University of Stockholm where he combined modern multibeam sonar data with historical
single-beam and other data to produce an exciting new series of charts for the Arctic Ocean. Martin has
been developing robust techniques for combining historical data sets and tracking uncertainty as well as
working on developing approaches for distributed database management and Law of the Sea issues.
Martin returned to a prestigious professorship in his native Sweden in April 2004 but remains associated
with the Center.

Xavier Lurton graduated in Physics in 1976 (Universite de Bretagne Occidentale, Brest) and received
a Ph.D. in Applied Acoustics in 1979 (Universite du Maine, Le Mans), specializing first in the physics
of brass musical instruments. After spending two years of national service as a high-school teacher in
the Ivory Coast, he was hired by Thomson-Sintra (the leading French manufacturer in the field of
military sonar systems—today Thales Underwater Systems) as a R&D engineer, and specialized in
underwater propagation modeling and system performance analysis. In 1989 he joined IFREMER (the
French government agency for Oceanography) in Brest, where he first participated in various projects
in underwater acoustics applied to scientific activities (data transmission, fisheries sonar, ocean
tomography...). Over the years, he specialized more specifically in seafloor-mapping sonars, both
through his own technical research activity (both in physical modeling and in sonar engineering) and
through several development projects with sonar manufacturers (Kongsberg, Reson); in this context he
has participated in tens of technological trial cruises on research vessels. He has been teaching
underwater acoustics for 20 years in several French universities, and consequently wrote An Introduction
to Underwater Acoustics (Springer) widely based on his own experience as a teacher. He manages the
IFREMER team specialized in underwater acoustics, and has been the Ph.D. advisor of about 15
students. He spent six months as a visiting scholar at UNH in 2012, working on issues related to sonar
reflectivity processing, and bathymetry measurement methods.

Christopher Parrish holds a Ph.D. in Civil and Environmental Engineering with an emphasis in
geospat