A Robot’s View of our Ocean Planet
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Promoting Partnerships for Research, Education, and Serwce to
Society

Josh Kohut, Scott Glenn, Oscar Schofield,
Grace Saba, and Travis Miles.
Rutgers University

and MANY MANY MANY Others
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Conference at Yale Law School, 2017

60% more food, 55% more water, 80% more energy
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Our Global Challenge

Provide food, water,
energy and economic
security

For a growing population
That is increasingly coastal
Growing faster in the less
developed countries

Face this challenge while

The climate Is warming
Sea level is rising
Oceans are acidifying
Increasing hypoxia
Increasing extreme
weather events —floods,
droughts, hurricanes
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Sustainable blue economy requires information

et Ocean Data, Predictions, and Analysis:
SUStamable SUSTAINABLE DEVELOPMENT GOALS . Supports decision making

Development

Enables marine sector to
» Operate efficiently
* Maintain safety
» Support the ecosystem

Supported by many

Usable by many more

Realized through:
« Scientific understanding

» Emerging technologies

» Optimize sustained observations

202 United Nations Decade
of Ocean Science
2030 for Sustainable Development

* Improved forecasts
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27 Years of Ocean Observing'at:
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Rutgers University (RU) j >/
Center for Ocean Observing Leadership e o o Ui
(COOL) =
Department of Marine and Coastal Sciences (DMCS)  ESSESSSES: 7
71 Dudley Road, New Brunswick, New Jersey, USA (
http://rucool.marine.rutgers.edu
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Rutgers University - Center for Ocean Observing Leadership
MARACOQS - Operations Center
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L-Band & X-Band Satellite 46 Site CODAR >500 Glider Ocean & Atmos. MARACOOS is an
Receivers Network Deployments Forecasts 100S Certified RICE
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Rutgers Glider Network (1999 — Present)
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chent Deployments

. Coastal Water Quality

Chkago New York /

United States

_eIIite Ground Truth

TELEDYNE MARINE
Everywhereyoulook™

P_LOCANEMTWM OCEANICA DE CANARIAS
o '
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Monitoring Dissolved Oxygen Using Autonomous Gliders

o

/ Figure 3
e New Jersey and New York Bight Apex
Perpendicular Stations
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» Existing D.O. monitoring program eliminated (1977-2005)
 Labor intensive
* Not representative

 Glider Patrols, initiates action if needed (2009 to present)
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} > Region2
Region3

Region@

. Hypoxic (5.0 mg/l > DO > 2.3 mg/l)
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Approach Reglonal Habitat Models

NOAA US Fishery Data
Spatial grain = 11km

Ocean
Observations
+

Models

H l; W, ,,,'~/" ; Reglonal
Statistical, Mechanistic, and Physiological V" | % # Habitat

“niche” Models | 8 Projection
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Sturgeon Mission

(2013)

« 79 Days at sea
— 10 April —28 June

« 1,420 km

« 71,000 Profiles
— Salinity
— CHL
— CDOM
— Temperature
— Oxygen

62 Sturgeon

» 187 Detection Hours
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UNIVERSITY of DELAWARE
College of Earth, Ocean, & Environment

About Research Academics Our People Community Alumni News & Events Give to the College

HOME / OURPEOPLE / PROFILES / MOLIVER / ORBLAB / ATLANTIC STURGEON FORECASTS
Atlantic Sturgeon Forecast

This product is developed for mature Atlantic Sturgeon using historic telemetry observations matched to date, bathymetry, and sea surface temperature and ocean
color from NASA's MODIS AQUA satelite. The five regions (Delaware River, Upper Delaware Bay, Middie Delaware Bay, Lower Delaware Bay, and Atlantic Ocean)
are divided into 5 meter depth bins.

Check out the R-Shiny version of this product here.

Atlantic Sturgeon Risk of Encounter for 2 Days in the Future

For developmer | Jurposes only Fordevelopment purposes only

levelopment purposes only For development purposes Fordevelopment purposes o

2 Day Future for 2019-12-04 Produced 2019-12-62
Risk of Atlantic Sturgeon Encounter

Low Medium High

IVERSITY or
EIAWARE



2018 Demonstration: Hurricane Sentinel Glider Picket Lines
Atlantic Basin

Multi- |nst|tut|onal 30+ gllder fleet
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Development & Testing of New Glider Sensors

Suspended Sediment
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Acoustic Zooplankton and Fish
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The Opportunity

they all
will be In
their 50°s

to 60°s.

Our Students
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Rutgers Masters in Integrated Ocean Observing

%

Gain experience working with
cutting edge ocean technologies

1

Work on real world problems connecting
ocean, society, and the economy

I

Develop strong data analysis and
communication skills

rucool.marine.rutgers.edu/academics/masters-of-operational-oceanography/
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https://rucool.marine.rutgers.edu/academics/masters-of-operational-oceanography/

Rutgers Masters in Integrated Ocean Observing

Training a workforce:
e Residency in an operational ocean observatory — build community through grand challenges

* Work together as a team to operate new observing technologies in frontier areas
e Curate the data flow from collection to use in forecasts that inform decisions makers

e Senior students mentor junior students (near-peer model)

Key concept:
Hands-on experience through total immersion in a working ocean observatory
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Rutgers Masters in Integrated Ocean Observing

Key concept: Hands-on experience through total immersion in a working ocean observatory.

Students will:
Present their work at marine

technology meetings

EdgeTech Side Scan Sonar TOWFISH 4125
Julia s University

Develop skills to use cutting-edge
technology

Interact with leaders in the field from
academia, government, and industry

Be immersed in ocean
observatory operations
every day

Work with expertmer’ne
Technology

Application Deadline: 1 January, 2020!!! No GRE Exam requirement
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Summary

. Integrated Approach

. Enabled by New
Technologies

. Requires Partnerships

. Supports scientific and
societal goals

. We aim to train an
experienced and inspired
workforce
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