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About UNH/CCOM-JHC
• The Center for Coastal and Ocean Mapping/Joint 

Hydrographic Center (CCOM/JHC) was founded in 
1999

• Located at the University of New Hampshire’s main 
campus in Durham, in the Jere A. Chase Ocean 
Engineering Lab

• JHC is a formal cooperative agreement between the 
University of New Hampshire and NOAA

• CCOM is the complimentary university center which 
conducts research and maintains collaborations with 
industry partners, government agencies, & academic 
groups.

• 17 Faculty, 21 Research Scientist & Staff, and  33 
Students (14 M.S. & 12 Ph.D.)



CCOM-JHC NOAA Grant
Grant #: NA15NOS4000200

Research & effort at the center is in 
response to the Federal Funding 
Opportunity that defined four 
programmatic priorities
1. Innovate Hydrography
2. Transform Charting and Change 

Navigation
3. Explore and Map the 

Continental Shelf
4. Develop and Advance 

Hydrographic and Nautical 
Charting Expertise 

http://ccom.unh.edu/sites/default/fi
les/progress_reports/2018_jhc-
ccom_full_annual_report_0.pdf



Brief History of UNCLOS
United Nations Convention 
on the Law of the Sea

• 1949 - International Law Commission 
began

• 1958 - 1st Conference on UNCLOS

• 1960 - 2nd Conference on UNCLOS

• 1967 - Arvid Pardo proposed LOS to 
General Assembly

• 1973-1982 – 3rd Conference on UNCLOS

• April 1982 - UNCLOS adopted

• 133 in favor, 4 against, 17 
abstentions

• 1994 - UNCLOS ratified

NOTE: To date the U.S. Senate has not yet 
acceded to UNCLOS



Article 76 of UNCLOS

To establish an extended continental shelf a coastal state 
must demonstrate that region is “natural prolongation” of 
continental landmass– limits are then determined by :

• depth and shape of the seafloor (FOS & 2500m contour) 

• the thickness of the underlying sediments (1% line)

• distances from the territorial sea baselines (350 nm 
line)

All require mapping of the seafloor!



Beringinan Margin



Beringian Margin





USNS Bowditch (2006 & 2007)

USNS Pathfinder (2005)

RV Northern Resolution (2007)

USNS Sumner (2010)

USNS Henson (2004)

NOAA ship Ron Brown (2012, 2016)

RV Atlantis (2014)

RV Davidson (2003)

USCGC Healy (2003, 2004, 2007, 

2008,2009, 2010, 2011, 2012, 2016)

R/V Kilo Moana (2006, 2009, 

2014, 2017, 2018)

R/V Marcus G Langseth (2015)

R/V Roger Revelle (2008)

MV Fugro Supporter (2016)

NOAA ship Okeanos Explorer (2009)





Data collection & 
processing…

• Multibeam Bathymetry
• Caris HIPS/SIPS

• QPS Qimera

• UNB Swathed

• Multibeam Backscatter
• QPS FMGT

• Sub-bottom profiler data
• Chesapeake Technology SonarWiz

• NRCAN JPEG2SEGY

• Gravity Data
• Shipboard operation groups



Arctic Ocean

• CCOM-JHC Cruises: 8

• Days at Sea: 216

• Survey Years: 2003 - 2016

• Ships: 1

• Multibeam Echosounder Systems: 
• Seabeam 2112

• Kongsberg EM122

• Area Surveyed: 327,735 km2



Arctic Highlights
• UNH/CCOM-JHC synthesis of ECS 

bathymetry – submitted to 
HSD/MCD

• Regional U.S. Arctic Multibeam 
Compilation – submitted to 
HSD/MCD

• New seamounts, Savaqatigiik & 
Healy, identified and named

• Megascale lineations discovered on 
Chukchi Cap  Nature Paper on 
1km thick ice cap over Arctic at 
penultimate glaciation

• Dredging in support of ECS work 
has revolutionized ideas about 
geologic evolution of Amerasian 
Basin

…and a whole lot more!



Atlantic Margin

• CCOM-JHC Cruises: 5

• Days at Sea: 239

• Survey Years: 2005 - 2015

• Ships: 5

• Multibeam Echosounder Systems: 
• Kongsberg EM121A

• Kongsberg EM120

• Kongsberg EM122

• Area Surveyed: 764,093 km2

• NOTE: Final bathymetry synthesis 
contains non-CCOM/JHC datasets



Bering Sea

• CCOM-JHC Cruises: 2

• Days at Sea: 21

• Survey Years: 2003 - 2016

• Ships: 2

• Multibeam Echosounder Systems: 
• Reason 8150

• Kongsberg EM122

• Area Surveyed: 20,900 km2



Gulf of Alaska

• CCOM-JHC

• Cruises: 2

• Days at Sea: 102

• Survey Years: 2005 - 2018

• Ships: 1

• Multibeam Echosounder Systems: 
• Kongsberg EM120

• Kongsberg EM122

• Area Surveyed: 420,243 km2



Gulf of Mexico

• CCOM-JHC Cruises: 2

• Days at Sea: 17

• Survey Years: 2007

• Ships: 1

• Multibeam Echosounder Systems: 
• Kongsberg EM120

• Area Surveyed: 32,300 km2

• NOTE: Final bathymetry synthesis 
contains non-CCOM/JHC datasets



Kingman Reef
Palmyra Atoll
• CCOM-JHC Cruises: 3

• Days at Sea: 92

• Survey Years: 2005 - 2016

• Ships: 2

• Multibeam Echosounder Systems: 
• Kongsberg EM122

• Area Surveyed: 438,391 km2



Marianas

• CCOM-JHC Cruises: 5

• Days at Sea: 151

• Survey Years: 2006 - 2016

• Ships: 3

• Multibeam Echosounder Systems: 
• Kongsberg EM121A

• Kongsberg EM122

• Area Surveyed: 667,048 km2

• NOTE: Final bathymetry synthesis 
contains non-CCOM/JHC datasets



Mendocino Ridge

• CCOM-JHC Cruises: 2

• Days at Sea: 41

• Survey Years: 2009 - 2014

• Ships: 2

• Multibeam Echosounder Systems: 
• Kongsberg EM302

• Kongsberg EM122

• Area Surveyed: 46,436 km2

• NOTE: Final bathymetry synthesis 
contains non-CCOM/JHC datasets



Necker Ridge
Johnston Atoll
• CCOM-JHC Cruises: 4

• Days at Sea: 73

• Survey Years: 2009 - 2016

• Ships: 2

• Multibeam Echosounder Systems: 
• Kongsberg EM302

• Kongsberg EM122

• Area Surveyed: 215,371 km2

• NOTE: Final bathymetry synthesis 
contains non-CCOM/JHC datasets



Collect Once Use Many….ECS Data In NOAA Charts
• US Arctic ECS, US Arctic 

Multibeam Compilation, and 
IBCAO submitted to HSD/MCD

• Data incorporated into the Band 
2 (1:640K) chart for the Arctic 
Ocean

• Shachak Pe’eri & Noel Dyer, 
Hydro Internaional Article



Collect once use many…
Shared publicly available Web Map Apps

ESRI GIS Portal: https://maps.ccom.unh.edu



Collect Once Use Many…Data Sharing

• Publicly shared REST service through ESRI GIS Server
• https://maps.ccom.unh.edu/server/rest/services

• Map Services & Image Services

• Predefined renders (color palette, contours, and 
hillshades)



Collect Once Use Many….
Multibeam Calibration

• Currently under development

• Web-services for the rapid identification of 
suitable calibration site (“patch test”) 
specific for frequency of multibeam

• https://maps.ccom.unh.edu/portal/apps/we
bappviewer/index.html?id=53d8c870ab5349
ab9410672080a80d43

• More coming

https://maps.ccom.unh.edu/portal/apps/webappviewer/index.html?id=53d8c870ab5349ab9410672080a80d43


Collect Once Use Many…
CCOM-JHC NOAA Grant - Task 50 – Value-added ECS data for ecosystem management 
(J. Dijkstra, Masetti, Mayer, Johnson, Sowers)



Collect Once Use Many….

Taxa Factors Eigenvalue
Variation 
explained Correlations

Acanella Substrate 1.4 47.2 -0.788

Dissolved Oxygen 0.915 30.8 0.752

Slope 0.545 18.3 0.701

Acanthogorgia Slope 0.11 65.6 0.826

Depth 0.0531 0.752 31.4

Anthomastus Substrate 1.74 59.5 -0.895

Temperature 0.788 26.9 0.735

Dissolved oxygen 0.303 10.3 0.943

• CCOM-JHC NOAA Grant - Task 50 – Value-added ECS data for ecosystem management 
(J. Dijkstra, Masetti, Mayer, Johnson, Sowers)



Why else should we do it ?   …Global synthesis!



Global Multi-Resolution Topography (GMRT) Synthesis

• Product of the MGDS at LDEO

• A maintained multi-resolution 
gridded global DEM

• All datasets validated prior to 
inclusion (including editing)

• All datasets currently as both
• Standalone high resolution multibeam 

layer

• Global merged multibeam and GEBCO 
layer

• https://www.gmrt.org/index.php



Seabed 2030
• Existing data not yet integrated

• Gather information about existing 
data even if embargoed

• Facilitate data sharing

• New Data Acquisition

• Identify gaps in coverage

• Inform new acquisition

• Technology innovation

• Accelerate uptake of new 
technology



Conclusions…
• Bathymetry (and backscatter) datasets are available for 

large regions along the U.S. Continental Margins

• Although primarily meant for the ECS program the datasets 
have already been used for a number of equally important 
projects.
• NOAA Charts (more being contributed soon)

• Seafloor Caracterization

• Habitat Mapping

• Global Syntheses

• Data is available for the public at large through the Center’s 
GIS portal and sever and through NCEI.


