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Global Biodiversity

agriculture



But what about the ¾ of the Earth that’s BLUE?



We have the technology to bring cameras to the deep sea 
floor….





~ 600,000,000,000,000  photos

~ 10 Billion years



From Rick Brennan

SSingle Beam Echo Sounder



Image derived from theoretical sonar model interacting

with artificial seabed DTM using “SynSwath”

John Hughes Clarke - UNB

Single beam Sonar





https://www.star.nesdis.noaa.gov/socd/lsa/AltBathy/

Bathymetry from Satellite Altimetry



Image derived from theoretical sonar model interacting

with artificial seabed DTM using “SynSwath”

John Hughes Clarke - UNH

MULTIBEAM ECHO SOUNDING

With concomitant advances in: 
navigation
motion sensors
computing
visualization



What a difference a swath makes..

20 km





A new perspective  new insights and many new applications

Image From USGS



From Where? Bathymetry



From Where To What?Seafloor Backscatter



Hughes Clarke, J., 2015, 

Seafloor Characterization??
Angular Response and 
Multispectral Response



Pollock 

WATER COLUMN MAPPING

From Tom Weber CCOM/UNH



OKEANOS EXPLORER 
EM302 SEPT 2011

From Tom Weber CCOM/UNH



PHYSICAL OCEANOGRAPHY –
internal waves, pycnoclines, water masses…

From Jonathan Beaudoin and John Hughes Clarke



Fine-scale thermohaline structure in high Arctic

Stranne,C., Mayer, L. Weber, T., Ruddick, B., Jakbosson, M., Jerram, K., Weidner, E., Nilsson, J, and 
Gardfeldt, K., 2017,Acoustic Mapping of Thermohaline Staircases in the Arctic Ocean, Nature Science 
Reports, 7, Article number: 15192 doi:10.1038/s41598-017-15486-3 



~6% of global 
ocean covered 

with MBES data

GLOBAL MBES COVERAGE FROM NCEI



Predicted Depths were more 
than 1000m off in some places

MH370

1800 km





The Nippon Foundation – GEBCO Seabed 2030 Project

Project Announced at 2017 

UN Ocean Conference

Vision Established through 2016 Forum for 

Future Ocean Floor Mapping



Seabed 2030

A collaborative project between The Nippon Foundation and 
GEBCO to inspire the complete mapping of the world’s ocean by 
2030 and to compile all bathymetric data into the freely-available 
GEBCO Ocean Map.

-The Nippon Foundation is a private Japanese-based, non-profit grant-making organization with a mission based around 

philanthropic activities to pursue global maritime development and assistance for humanitarian work.

-The General Bathymetric Chart of the Oceans (GEBCO) organization operates under the joint auspices of the International 

Hydrographic Organization (IHO) and the Intergovernmental Oceanographic Commission (IOC) of UNESCO

https://en.wikipedia.org/wiki/Grant_(money)
https://en.wikipedia.org/wiki/Shipbuilding
https://en.wikipedia.org/wiki/Humanitarianism
https://en.wikipedia.org/wiki/International_Hydrographic_Organization
https://en.wikipedia.org/wiki/Intergovernmental_Oceanographic_Commission


Empower the world to make policy decisions, use the ocean 
sustainably, and undertake scientific research that is informed 
by a detailed understanding of the global ocean floor. 

How can we manage and protect what we 
don’t know and understand????



The UN Decade  of Ocean Science  
for Sustainable  Development  (2021-2030)

SDG14  will not be achievable without a 
comprehensive map of the world ocean floor



Conduct an 

inventory of 

ecosystems 

and their 

functioning

Bolster 

ocean 

observation 

systems in all 

basins

Strengthen 

capacities and 

accelerate 

technology 

transfer and 

ocean literacy

Map the 

entire ocean 

floor and 

processes
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data and 

information 

portal 

Establish an 

integrated 

multi-hazard 

warning 

system 

New integrated 

models for 

ocean 

prediction

Research and Development
Proposed Priority Areas
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Seabed 2030: Data Centers



Completing the Map

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

X + Y + Z = 100%



Increased MBES coverage from 6 to 15%

GEBCO 2019 – Released May 2019



Completing the Map

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

X + Y + Z = 100%
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DEPTH RANGE BINS

GEBCO 2014 Depth Distribution

Assuming:

>200 m!
4x swath width
10 knots

Number of Days:
~70,000

Ship Cost:
$45,000/day

Total Cost:
$3.15 Billion
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MAPPING THE WORLD OCEAN WITH MBES (94%)



http://tharsis.gsfc.nasa.gov/global_paper.html

http://www.esa.int/Our_Activities/Space_Science/Mapping_Mars
Most of Mars at < 20m pixel resolution

TOPOGRAPHY OF MARS

2-3 B$

HIRISE  Imagery NASA/JPL/UAriz/USGS
http://www.uahirise.org/dtm 

1 m DTMs

http://www.esa.int/Our_Activities/Space_Science/Mapping_Mars




AUTONOMOUS MULTIBEAM SAILDRONE



Challenge: Can we develop a mechanism that allows acquisition of 
bathymetry in support of SB2030 and SDG14 without the 

constraint of the MSR regime????



Challenge: Cost…..


