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North Atlantic Right Whale Vessel Strike Risk Reduction Technology Workshop
March 5-6, 2024 | Hilton National Landing, Arlington, VA
Main Meeting Room: Adams/Madison

Workshop Purpose and Objectives

The purpose of this workshop is to identify existing and emerging technologies capable of reducing the
risk vessel strikes pose to North Atlantic right whales (NARW) while maintaining vessel operational
needs. The objective is to describe technologies using attributes such as role in risk reduction,
technological readiness, potential efficacy and under various conditions (e.g., weather, vessel type, alone
or in combination with other technology/actions), cost, ability to verify/measure contribution to vessel
strike risk reduction, potential challenges to testing, adoption, and approval.

In addition to sharing information and perspectives on current and emerging technologies, the workshop
is intended to foster new and ongoing connections/dialogue among the many diverse groups - public,
private and nonprofit - pursuing potential vessel strike risk reduction technology advancements. We
want to foster an exchange of ideas and obtain unique viewpoints from individual attendees, not advice,
opinions or recommendations from the group acting as a collective. Information collected at the
workshop will contribute to the range of knowledge that will inform next steps for advancing vessel
strike risk reduction technology.

Federal Constraints to Deliberations

® Federal Advisory Committee Act (FACA): The purpose of this workshop is obtaining
information and viewpoints from individual attendees, not advice, opinions or
recommendations from the group acting as a collective given that this is not a formal
Federal Advisory Committee under FACA. No collective decisions will be made at the
workshop. Rather, the information provided and viewpoints expressed will contribute to
the range of data that informs next steps.

e Statement to Manufacturers and Service Providers: This workshop is not a demonstration or
examination of your products or their capabilities. Please limit your commentary to the
nature and qualities of various technologies, systems, and standards without specific
reference to your products.

Workshop Ground Rules
e Participate actively and respectfully.

Remain open-minded.

Explore with good questions, deep background knowledge, and a spirit of “can do.”

Focus on the practical and technical.

Non-decisional and not seeking consensus from the group; i.e., points should be from individual

attendees and not from the collective group.

e We are not recording audio or video of the workshop. To promote productive discussion, we
ask that all workshop participants also refrain from recording audio or video.

® Remote participants will have an opportunity to observe deliberations in both plenary and
breakout groups; remote participant contributions will most typically be provided in writing
(via chat, Google docs, etc.), but there may also be opportunities to comment verbally.

e The facilitation team will occasionally use polling to get a sense of perspectives on issues
under discussion. This polling is being used to inform workshop deliberations; it is not
intended as a “vote” on any issues under discussion.
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Information for Workshop Participants

e As noted above and in the spirit of creating an atmosphere that encourages a more
candid exchange of views, we ask that workshop participants not record any
portion of the workshop. That said, we note that this is a public meeting, and
participants should be advised that some participants may not honor our request
and may choose to record the proceedings.

e Participants should be advised that members of the media are participating as remote
participants to the workshop.

Agenda Day 1: 5 March 2024

Time Session, Presenter, Materials, and Discussion
8:00 Registration

Room: Adams/Madison
(All of Today's Sessions)

8:301 Welcome
e Janet Coit, NOAA Fisheries Assistant Administrator
8:45 11 Workshop objective, agenda and ground rules

e Why are we holding the workshop, what we hope for the next 2 days, and what
we ask of workshop participants
e Agenda review, ground rules and general workshop approach
Session Slides
e Documents/Tools for this Session:
o 2 Polls (links will be shared in slides)
9:00 IlI Background on Vessel Strikes and North Atlantic Right Whales
Session Goal: Develop a shared understanding of the factors that affect vessel strike risk
and which of these may be influenced by technology.
e NARW vessel interactions 101
o Caroline Good, NOAA Fisheries, Office of Protected Resources
o Question and Answer Session
® The role of NARW biology and ecology in vessel strike risk
o Danielle Cholewiak, NOAA Fisheries, Northeast Fisheries Science Center
o Question and Answer Session
e Documents/Tools for this Session:
o North Atlantic Right Whale Information Fact Sheet
o Vessel Information Fact Sheet
o Background Paper on Vessel Strike Risk Reduction Regulations and
Programs
o Background Paper on North Atlantic Right Whale Vessel Strikes

10:00 Break
10:15 IV | Context for Considering the Role of Technology in Vessel Strike Risk Reduction
® Lessons learned: vessel strike mitigation strategies
o Shannon Bettridge, NOAA Fisheries, Office of Protected Resources
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e Considering technology from an enforcement perspective
o Casey Brennan, NOAA Fisheries, Office of Law Enforcement
e Question and Answer Session

e Documents/Tools for this Session:

o Poll (link will be shared in slides)

11:15V

Understanding the Range of Perspectives
Session Goal: Help participants understand from the outset the range of perspectives and
considerations the agency and different vessel operators are bringing to this discussion.
e Session Slides
o NOAA Fisheries' Perspective: What does NOAA Fisheries hope to get out of the
workshop? How could the workshop discussions inform future agency actions?
What does NOAA Fisheries envision as productive next steps that might emerge
from this workshop?
o Kim Damon-Randall, Director, NOAA Fisheries Office of Protected
Resources
e Vessel Industry Perspective: Recognizing the operational constraints of their
vessels, how vessel industry representatives envision technology reducing vessel
strike risk?
o Vessel Industry Panel
»  Clay Diamond, American Pilots’ Association
*  Bryan Wood Thomas, World Shipping Council
= John DePersenaire, Whale and Vessel Safety Taskforce
»  Eric Empey, DEME on behalf of American Clean Power
= Jeff Angers, Center for Sportfishing Policy
= Mike Glasfeld, Bay State Cruise Company on behalf of the
Passenger Vessel Association
e Documents/Tools for this Session:
o Google Form for workshop participants to share their perspective (NOTE:
This link will remain open until 15 March)

12:00

Lunch Break (lunch on your own)

1:15 Vi

Introduction to Risk Reduction Application Scenarios and Risk Reduction Components
Session Goal: Introduce the Conceptual Thinking that is Shaping the Workshop:
Explanation of Application Scenarios and Risk Reduction Components.

e Plenary Presentation: Mary Colligan, NOAA Affiliate

e Opportunity for Workshop Participants, through table discussions, to identify any
key elements missing from the Framework and to identify what is important to
understand better before we move into more in-depth conversations.

e Opportunity for Workshop Participants to provide comments on the application
scenarios, risk chain components or risk factor graphic on posters throughout the
room and in Google sheets on-line. Provide input on Risk Chain Components
through table discussions and comments in Google sheet.

e Documents/Tools for this Session:

o Comments on the documents can be provided on poster boards in the
meeting room, on hard copies distributed to tables during the session
and/or in this Google Form. (NOTE: This link will remain open until 15
March)

1:45 Vil

Risk Chain Component: North Atlantic Right Whale Detection & Classification
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Session Goal: Identify and characterize existing and potential technology to detect and
identify NARW for the purposes of informing zone, dynamic or vessel-specific action to
reduce vessel strike risk.
e Session Slides
® Presentations
o Overview of technology for NARW detection & identification of what is
currently being used by the Government of Canada, Katia Mckercher,
Fisheries and Oceans Canada
o Technology currently being used by NOAA Fisheries Northeast Fisheries
Science Center, Danielle Cholewiak
o Technology being Investigated and Tested for Future Use, Mike Weise,
Office of Naval Research (Remote)
o Infrared Technology — Daniel Zitterbart, Woods Hole Oceanographic

Institution
e Questions for Clarification
3:00 Break
3:15 Vil Risk Chain Component: North Atlantic Right Whale Detection & Classification
e Discussion to identify most promising technologies based on impact and
feasibility and for those, identify productive next steps (by government,
partnerships, private sector, etc.
e Session Slides
e Documents/Tools for this Session:
o Poll (link will be shared in slides)
o Discussion questions for use in breakout groups in the room
o0 Google Form for workshop participants to share their perspective (NOTE:
This link will remain open until 15 March)
4:15 IX Close out of Day 1, Preview of Day 2
® Session Slides
4:30 Adjourn

Agenda Day 2: 6 March 2024

Time Session, Presenter, Materials, and Discussion

8:30 X Welcome, Agenda Review and Reflections from Day 1
(Room: Adams/Madison)

e Session Slides

8:45 XI 4 Concurrent Sessions focused on Risk Chain Components: Workshop participants will
participate in one of the four concurrent sessions. Each session will begin with a series of
presentations, followed by an opportunity for input from invited subject matter experts,
vessel operators, and other workshop participants, as time allows.

Room: Adams/Madison
XIM | Session M: Modeling/Predicting/Forecasting Whales

Session Goals: (1) Identify and characterize existing and potential technology to
predict/forecast/model the spatial and temporal distribution of NARWSs for the purposes
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of informing zone, dynamic or vessel-specific vessel strike risk reduction action; and (2)
Characterize the state of play for predicting/forecasting/modeling, identify the most
promising technologies and the priority next steps to advance their development and
deployment.
e Session Slides
Presentations
® Fric Patterson, NOAA Fisheries Office of Protected Resources: Review of past,
current and planned agency investments in modeling
Jason Roberts, Duke: NARW Density model and work on a predictive model
® [ance Garrison, NOAA Fisheries Southeast Fisheries Science Center: What role
can models play in reducing vessel strike risk?
® Jake Levenson, Bureau of Ocean Energy Management (BOEM): Summary of
recent BOEM NARW modeling workshop (Remote)
Invited Subject Matter Experts
e Joel Caplan, Rutgers
Nathan Crum, Florida Fish and Wildlife Commission (Remote)
Daniel Pendleton, NOAA Fisheries, Northeast Fisheries Science Center
Rob Schick, Duke (Remote)
Ramy Imam, Lautec
Alexandra Mayette, Canadian Wildlife Federation
Erin Meyer-Gutbrod, University of South Carolina
Jessica Redfern, New England Aquarium (Remote)
C Tools for this Session:

e Poll (link will be shared in slides)

Room: Washington Il

XI A | Session A: Aggregating/Assembling Whale Detections
Session Goals: (1) Identify and characterize existing and potential technology to
aggregate information on NARWs; (2) identify the incoming data sources and types, any
methods for verification and discuss the time lag (between detection to aggregation); (3)
characterize the state of play for aggregating NARW detections; and (4) identify the most
promising technologies and the priority next steps to advance their development and
deployment.

e Session Slides
Presentations:

® Hansen Johnson, New England Aquarium, WhaleMap

® Genevieve Davis, NOAA Fisheries Northeast Fisheries Science Center, Passive

Acoustic Cetacean Map

e Virgil Zetterlind, Conserve.iO, Whale Alert

e Olivia Pisano, Fisheries and Oceans Canada, Whale Insight (Remote)
Invited Subject Matter Expert

e Dave Wiley, NOAA Office of National Marine Sanctuaries (Remote)
Documents/Tools for this Session:

e Poll (link will be shared in slides)

Room: Washington I/l

XI DI | Session DI: Disseminating & Integrating NARW detections & management areas into
navigational systems






March 2024

Session Goals: (1) Identify and characterize existing and potential technology to deliver
information on NARW presence and management areas in a manner that facilitates
timely and effective evasive action; (2) Characterize the state of play for disseminating
such information and integrating it into navigational software for a variety of vessel
operational categories; and (3) Identify the most promising technologies and the priority
next steps to advance their development and deployment.
® Session Slides
Presentations:
® Jorge Arroyo, U.S. Coast Guard: Overview of how the USCG disseminates
information to mariners.
® Shaun Ruge, Garmin: Methods and opportunities to integrate whale information
into commercially available navigational equipment.
® Moses Calouro, Maritime Information Systems: Use of AlS to provide mariners
information on NARW detections and restrictions.
® Captain Steve White, Marine Exchange of Alaska: Sea Traffic Management
Invited Subject Matter Experts

e Jeff Adams, NOAA Office of Protected Resources

e David Steckler, Mysticetus

e Alex Mitchell, Ocean Wise

e Darren Wright, NOAA Office of Coast Survey: Precision Navigation System

(remote)

Documents/Tools for this Session:

e Poll (link will be shared in slides)

Room: Monroe I/II

X1 O | Session O: Other Opportunities for Technology to Reduce NARW Vessel Strike Risk
Session Goals: To identify other opportunities for technology to reduce NARW vessel
strike risk including, but not limited to: (1) modifying vessel design and propulsion
systems; (2) tracking and evaluating the effectiveness of risk reduction measures; and (3)
vessel-strike detection.

e Session Slides
Format: This will be a facilitated brainstorming session. Session participants will be
asked to identify technology that can contribute in ways not identified in other workshop
sessions, discuss the state of that technology, and identify next steps to advance the
development or deployment of that technology.

Documents/Tools for this Session:

e Poll (link will be shared in slides)

Room: Adams/Madison

11:00 Xl Report out from Breakout Groups
Documents/Tools for this Session
® Google Form will be prepared and shared soon after the workshop.

12:00 Lunch Break (lunch on your own) (additional time to allow informal discussions in
preparation for afternoon sessions)

Room: Adams/Madison

1:30 X1l Developing Action Plans for Technology with the Most Promise

Session Goal: ldentify common and compelling themes and takeaways from across all
component panels, begin to identify concrete next steps and strategies for moving
forward, including identification of the most critical data gaps. Identify the most
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important next steps to advance the vessel strike risk reduction technology with the most
potential/promise. Acknowledge and discuss necessary linkages between risk
components.

® Session Slides

Panelists: Reflections from a panel composed of federal agency and vessel industry

representatives on synergies, conflicts, needed next steps, potential role for federal
partners, promising collaborations, etc.
e Kim Damon-Randall, NOAA Fisheries
Candace Nachman, U.S. Coast Guard
Kyle Baker, Bureau of Ocean Energy Management
Bryan Wood Thomas, World Shipping Council
John DePersenaire, Whale and Vessel Safety Taskforce
e Clay Diamond, American Pilots’ Association
Documents/Tools for this Session:
® Google Form for workshop participants to provide answers to same questions
posed to the panel (NOTE: This link will remain open until 15 March)
e Poll (link will be shared in slides)

2:45 Break
Room: Adams/Madison
3:00 X1V Public / Private Partnerships to Advance Technology to Reduce Vessel Strike Risk
Session Goal: Discuss how to build on the discussions and collaborations from the
workshop and identify what is needed to compel progress in applying technology to
reduce vessel strike mortality of NARWs.
e Session Slides
Format: We will pose questions for workshop participants to discuss at their
tables/on-line, ask for report outs and discuss recommendations.
Documents/Tools for thi ion:
e Document for use at tables.
Google Form for workshop participants (NOTE: This link will remain open until 15
March)
Room: Adams/Madison
4:15 XV Next Steps and Closeout

Session Goal: Provide an opportunity for NMFS to share plans for the Federal agency
session the next day and provide the agency’s initial thoughts of next steps.
® Session Slides
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Photo: NARW #3546 (“Halo”) and her calf, January 2024, Clearwater Marine Aquarium Research Institute; NOAA permit 26919





e “The door is wide open...”

e Welcome input on potential challenges and consideration of
vessel operational needs.

e Encourage partnerships and collaborations

e NOAA seeks to provide support
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Workshop Expectations

e Workshop is a starting point not an
endgame

e We will likely be asking for follow-up
from participants

e Focus is on technology development
not ongoing regulatory action

e Taking a broad look across vessel

S e Cto I‘S Right whale #3157 swims at the surface a few miles north

of the shipping lanes heading into Jacksonville, FL on Feb.
27, 2014. Photo: Florida Fish and Wildlife Conservation
Commission, NOAA Permit #15488

S PNOAA

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service Y. FISHERIES






Right whale #2029 ‘Viola’ and calf sighted on January 6, 2023 approximately 11NM off Cumberland Island, GA. Photo: Florida Fish and NOAA
Wildlife Conservation Commission, NOAA Permit #20556 " FISHERIES




https://www.flickr.com/photos/tags/2029
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Rules and Agenda
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Workshop Objectives

e Identify, describe and characterize existing and emerging
technologies capable of reducing the risk vessel strikes pose to
North Atlantic right whales (NARWSs) while maintaining vessel
operational needs.

e Foster new and ongoing connections/dialogue among the many
groups and communities pursuing potential vessel strike risk
reduction technology advancements.

e Identifying promising technologies and productive next steps
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What is in the Scope of the Workshop

® Broad investigation of technology, and combinations of technology, with the
greatest promise to reduce the risk of vessel strikes to NARWSs, as well as other
large whales and protected species.

® Focus of the workshop includes consideration of all vessel types, sizes and
operational sectors. This includes industrial, commercial, recreational and
government vessels. And, vessels of all sizes (including the smallest vessels
< 35 ft) that operate in right whale habitat along the US east coast.

Reminder: Not focusing on
e Proposed Modifications to the Right Whale Speed Rule
e Management actions that may ultimately implement technology tools
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Workshop Approach

e Mix of discussion approaches

e Obtain information and viewpoints from individual attendees; not
seeking advice or recommendations from group acting as a collective

e Information collected at workshop will contribute to range of
information that informs next steps for advancing vessel strike risk
reduction technology

e Facilitation team will occasionally use polling to get sense of participant
perspectives.. This is being used to inform workshop deliberations; it is

not intended as a “vote” on any issues under discussion.
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Day 1

® Background on NARW Vessel Strikes

o Risk Factor Identification

® Expectations/hopes for the workshop
o NOAA Fisheries

o Vessel Operators’ Panel
® Application Scenarios and Risk Chain Components

® NARW Detection & Classification Session

o To be held in plenary given high level of interest and expertise to
contribute to the discussion

o Panel presentations followed by discussion at tables/online
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Day 2

® 4 simultaneous sessions on:

o Modeling/predicting/forecasting NARW distribution
o Aggregation of detections

o Dissemination and integration of detections and management areas into navigation
systems to facilitate effective evasive action

o Other technology-based risk reduction tools

e I[dentification of common and compelling themes and identification
of next steps
o Panel composed of government and affected vessel operator representatives

e Public and Private Partnerships
o Table/online brainstorming of how to build on the discussions at the workshop
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Ground Rules

e Participate actively and respectfully.
e Remain open-minded.

e Explore with good questions, deep background knowledge, and a spirit
of “can do.”

e Focus on the practical and technical.

e Remote participants will have an opportunity to observe deliberations
in both plenary and breakout groups; remote participant contributions
will most typically be provided in writing (via Q&A, Google docs, etc.),
but there may also be opportunities to comment verbally during the
Wednesday breakout sessions.
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Information for Workshop Participants

e We are not recording audio or video of the workshop. To promote
productive discussion, we ask that all workshop participants
also refrain from recording audio or video. That said, we note
that this is a public meeting and participants should be advised
that some participants may not honor our request and may choose
to record the proceedings.

e Participants should be advised that members of the media are

participating as remote participants to the workshop.
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Workshop Logistics

Virtual Participants

e For technical issues, PLEASE use help button

e Postany Questions/Comments by using Q&A (lower left corner)
o We will be monitoring Q&A throughout the workshop

o Limited time to address online questions, but will consider all input when
developing the workshop report

o Encourage attendees to use polls, Google forms so we can get your focused input
On-Site Information
e Internetaccess: WHALERISK24 (Hilton Honors Meeting network)

e Lunch on own; list of lunch spots at front desk

e Restrooms down the hall

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Interactive Polls and Forms

Want to launch our first poll

e (et everyone comfortable with the technology
e Find out a little about who's here in the room and online
o Sectors represented

o Two things you hope to get out of the workshop

How to participate

e I[nthe room: Participate via smartphone

e Online: Participate via phone or computer
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Interactive Polls and Forms

Virtual Participants
We'll be using Menti polls and
Google Forms throughout this

workshop.

A notification window will pop
up with a link...

Opening external link...

This content will open in a new window.
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Interactive Polls and Forms

menti.com i)

You will be directed to the poll or form. on

Submit responses and advance to

additional questions via “Next” button. North Atlantic Right
Whale Vessel Strike Risk
Reduction Technology

Once finished, return to the live stream Workshop
(gO baCk to live Window) March 5, 2024 | Plenary Menti Poll

Next >

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Menti Poll

Click on link in Notification
Window

or

Go to www.menti.com

Enter code:
4679 6155

Oruse QR code

@ NOAA

y, FISHERIES
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The Role of NARW Blology and Ecology
in Vessel Strlke Rlsk

Danielle Cﬂ"olé’vﬁak, Ph.D.
NOAA Fisheries, Northeast Fisheries Science Center

Photo: NARW #3360 (“Horton”) and her calf, December 2023, Clearwater Marine Aquarium Research Institute; NOAA permit 26919





Overall right whale range:
Eastern seaboard
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Right whales are highly mobile

Page 3

Fenway'’s Journey - to Canada and back again

April 2023: Southern New England

May 3-30, 2023: SNE — Gulf of St Lawrence

May- September 2023: Gulf of St. Lawrence

November 6-20, 2023: Scotian shelf — New York Bight
area

(transit time of 14 days, over 800 km=57km (31nm)/day)

January 2024: Florida calving grounds

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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They can travel long distances in short periods
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Esri, USGS | Esri, TomTom, Garmin, FAO, NOAA, USGS, EPA, USFWS

Data from: Baumgartner MF, Mate BR. Summer and fall habitat of North
Atlantic right whales (Eubalaena glacialis) inferred from satellite telemetry.
2005. Canadian Journal of Fisheries and Aquatic Sciences. 62(3):527-43.
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Data contributors: R. Andrews, M. Baumgartner, D. Englehaupt, B. Mate

Figure courtesy of H. Blondin
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Individuals may spend time very close to shore

Distance from land metrics:
| Min = 7.9 km (4.3 nmi)
Mean = 27.9 km (~15nmi)
Median = 27.5 km

Max = 64.8 km (~35 nmi)
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#Eg 3430 & calf, Dec 24, 2021 Data contributed by Englehaupt et al, HDR.
Photo credit: Florida Fish and Wildlife Conservation Commission.
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Simulation of tagged animal & vessel tratfic
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But they also spend time farther offshore

Visual Detections - 2023

A tic Detecti
0 B i
< (5] -
M aY'] uly 73°W 720w 710w 700W 69°W 68°W 65°W
1 1 1 | 1 L Il
2004-2014 o
9 Browns Aerial- US
232 Bank Group Size
O o1
Boston 37 ® 2-3
© L] 4-10
T e 1119
= - o G Je i
o o 429N B & % ( 20+ |_420N
= > Provid (& o % : imi ;
Hartford [PLEE =) Preliminary Shipboard-
© Warren Jr.
&) \; | Group Size
e 1
Q>° ﬂ ® 23
i 5 ®
g 3 1y 4-10
Long eo‘ {( o
Island ®0 G 2 v ‘ 11-19
415N Sound y :', .zo+ 410N
@ ,j," s
s & 9 A
o in /';,
n ™ o
y T 1\ A
’r)(’ “3 434 %
Bt \ ¢ \ 3
0N '"’“ ) =3 LPhysalia  getriever  ilomaters A0
. A ‘ . Seamount seamount
o T
o 4 02550 100
d 4 Balanus
.‘Myt/!us Seamount gagmount
P Esri, HERE, Garmin, Fﬂd NOAA, USGS, EPA, NPS, Esti, GEl armin, NaturalVue
e 4 AL
= T T T ] T T T T T
P 73°W 72°W 710w 700W 69°W 68°W 67°W 66°W 65°W

i -t

30°N

50°w
60° W

0w 55w

65° W

65° W
70°W

75°W
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Scientific reports. 7(1):13460.
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And occasionally very far offshore

45 00

0 50

o

100 150 200 230

Kilometers

® #1421
m 41146

l\f

44 00

]

4

»
O

43 00

;ZK)L 0 20 40 60 80 100120140160180
-

/ } . & 3} Kilometers
_ * #1406
J ,:/. oy > Y /1608

42 00 ¥ e
P
gy

w(\/ & /1981

74 00 72 00 70 00 68 007 / 65/429 54 007 ———_ 70 00 69 oo//s:s 00 67 00 66 00 65 00 64 00 |
2 adult males, tagged in Bay of Fundy 3 juveniles, tagged in Bay of Fundy

Mate BR, Nieukirk SL, Kraus SD. Satellite-monitored movements of the northern right whale. 1997. The Journal of wildlife management. 1:1393-405

o ATMOSp,
o> 1S5,
74

Page 8 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service FISHERIES

%o W
%8, 0
TmenT OF &






Aggregations can form and disperse quickly
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But right whale aggregations can also persist...
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And aggregations can exhibit high individual turnover

Right Whale Sightings by Survey Day
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Number of individual right whales

40.5°N

January-May 2023
e 201 unique individuals (~56% of entire population)
e Average of 17 unique individuals photographed each
day (min 2, max 52)

40.0°N

70.5°W 70.0°wW 69.5°W

e ~50% of animals photographed each day had not been : . ° Longitude
previously photographed during that period.

Figures courtesy of K. Mc

McKenna et al., 2023. North Atlantic right whale distribution in Southern New England during the winter and spring of 2023, North Atlantic Right Whale Consortlum
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Right whales also exhibit strong site fidelity
Returning to the same habitats year after year: Cape Cod Bay
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Right whales also exhibit strong site fidelity

Returning to the same habitats year after year: Gulf of St. Lawrence

2015-2019 Mark-recapture data
e 187 individuals ID’d

% e 95% ofindividuals sighted in
2019 were seen previously

e 79% sighted in multiple years

e 60% ofindividuals sighted in
3+ yrs

Crowe LM et a. 2021. In plane sight: a mark-recapture analysis of North Atlantic right whales in the Gulf of St. Lawrence. Endangered Species Research:46:227-51
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Across their habitat, behavior affects risk of vessel interactions

Conservation biology

Dangerous dining: surface foraging of
North Atlantic right whales increases risk of
vessel collisions

: i i i i Vol. 581: 165-181, 2017 MARINE ECOLOGY PROGRESS SERIES .

Susan E. Parks ), Joseph D. Warren, Karen Stamieszkin, Charles A. Mayo and WLl U el N Aol Boig x Published October 13
David Wiley

Published: 03 August 2011 https://doi.org/10.1098/rsbl.2011.0578 Q| ©@®

North Atlantic right whale foraging ecology and its
role in human-caused mortality

Mark F. Baumgartner!*, Frederick W. Wenzel?, Nadine S. J. Lysiak?,
Melissa R. Patrician®

Vol. 46: 35-48, 2021
https://doi.org/10.3354/esr01141

ENDANGERED SPECIES RESEARCH
Endang Species Res

Publist
OPEN
Accisy ©@P

Dive behavior of North Atlantic right whales on
the calving ground in the Southeast USA:
implications for conservation

Julia R. G. Dombroski'*, Susan E. Parks!, Douglas P. Nowacek?*?3
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They spend high proportion of time at depths <15m

Data contributors & collaborators: Mark Baumgartner, Susan Parks, Daniel Engelhaupt, & Doug Nowacek
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Blondin, H., et al. (2023). Assessment of vessel strike mortality risk for North Atlantic right whales (NARW) along the U.S. : B T 21371/Dufour

coast. Presented at the 2023 North Atlantic Right Whale Consortium Annual Meeting. Halifax, Nova Scotia, Canada
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12h in the life of one whale

Dive profile - EGNO 1612 Juno
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Challenges with visual detection:

Sighting characteristics - Low profile, dark coloration, no dorsal fin

NEFSC MMPA #27066/NMFS/Duley/2024

NOAA
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Seasonal behavior also affects availability for detection
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Figure 1. Percent surface time by month Figure 4A. Monthly probability of
availability due to dive behavior

Ganley LC, Brault S, Mayo CA. 2019. What we see is not what there is: estimating North Atlantic right whale Eubalaena glacialis local abundance. Endangered Species Research. 38:101-13
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46 tag

B Alone deployments
@ Social

Sound production rates can be low and/or variable

Sound production behavior of individual North
Atlantic right whales: implications for passive
acoustic monitoring
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Sound production rates can be low and/or variable

: - : : Acoustic activity varies within seasons
Moms with calves exhibit acoustic crypsis 4

Call type

Rate (calls h™")

172]
=
<
o]
=}
L
©
—
=
o
|}
(&)
—
G
=
c
NS
=
=
<
-
—
o]
B

lactating female non-lactating

[}
@
©
E
=
<}
@
a
E
=
=

m high-:

Parks et al. 2019, Fig 2

Franklin et al.,
™ e 2022, Fig 3

.10 ﬂ:\ ,@ "\0 ¥ 2
W7 ¥ S o adapted

AD
o

Day of year

Parks SE et al. 2019. Acoustic crypsis in communication by North Atlantic right whale mother-calf pairs on the calving grounds. Biology Letters. 15(10):20190485.
Franklin KJ. et al 2022. Using sonobuoys and visual surveys to characterize North Atlantic right whale (Eubalaena glacialis) calling behavior in the Gulf of St. Lawrence. Endangered Species Researc -74
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Detection ranges are relatively low (combination of SL, habitat, platform
characteristics and ambient noise)

Reliable detection range ~ 9 km (5 nmi) [ Low (95 dB). ' Average (100dB) || High(103dB)
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Johnson et al., 2022, Figure 8.

Clark et al. Figure 1

Clark CW et al. . 2010. Visual and acoustic surveys for North Atlantic right whales, Eubalaena glacialis, in Cape Cod Bay, Massachusetts, 2001-2005: Management implications. MMS 26(4):837-
Johnson HD et 1. 2022. Acoustic detection range of right whale upcalls identified in near-real time from a moored buoy and a Slocum glider. JASA. 151(4):2558-75. g NO
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North Atlantic right whale life history traits lead to high

risk of vessel interactions
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Very mobile
Widespread distribution

High degree of interchange but
also strong site fidelity to some
habitats

Can spend high proportion of
time near surface

Can be difficult to detect
(visually and acoustically)
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Background on Vessel Strikes
and North Atlantic Right Whales

e (Caroline Good, NOAA Fisheries, Office of Protected
Resources

e Daniele Cholewiak, NOAA Fisheries, Northeast Fisheries
Science Center





NARW Vessel Strike Risk Reductlon Technology Workshop
March 2024 § -

Caroline Good, Ph.b.
NOAA Fisheries, Office of Protécted Resources

Photo: NARW #3725, January 2024, Florida Fish and Wildlife Conservation Commission, NOAA Permit 26919





ENDANGERED NORTH ATLANTIC RIGHT WHALE Approximately 360* Individuals

1 23 DOCUMENTED DEAD,
SERIOUS, or SUBLETHAL

INJURIES/ILLNESS*

UNUSUAL MORTALITY EVENT
2017 - Present
2022 38 DEAD

13 Unknown causes

2010

IN DECLINE

1990 13 Vessel strikes
9 Entanglements
Only about 1/3 2 Perinatal deaths
of right whale 1 Pending
deaths are 34 SERIOUS INJURIES
documented 30 Entanglements

3 Vessel strikes
1 Dependent calf

91 SUBLETHAL INJURIES/
ILLNESS

39 Entanglements
5 Poor body condition

39
22 2023 3 Injuries of unknown cause :
& 3 17 & 4 Vessel strikes
1 4 7 N [ NOAA
0 Calves born annually FISHERIES

*NOAA Fisheries' estimates that
346 to 363 endangered North

Atlantic right whales were alive at 20 07
the beginning of 2022. The best

point estimate is the middle of this

range, 356 animals (Linden, 2023). 23 23
**Additional information available on

NOAA Fisheries UME webpage.

Updated 2/16/2024






Minke whale on the bow of a ship moored at the Newark (NJ) Container Terminal.
NOAA Fisheries Marine Mammal Health and Stranding Response Program; NOAA

Juvenile male right whale with propeller scars. Photo: Florida Fish and Wildlife ermit #18786
Conservation Commission, NOAA Permit #594-1759 P

NOAA
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WHALE BUTTS A STEAMER.

Four-Foot Hole Stove In Bow—
Monster Probably Killed.

ST. JOHNS, N. F, Sept. 17.—A colli-
sion with a whale caused such serious
damage to the Danish steamer Wiadmir
Reitz that the vessel was forced to put
in bere to-day for repairs. The accident

occurred Monday aftermoon about’ 250
miles east of St. Jonns. The crew of the
steamer saw the whale approaching at
terrific speed, but could not alter the
ship’'s course in time to prevent the im-
pact. The whale struck the steamer
head-on, knocking a four-foot hole in the
bow. The accident is belleved to have

killed the whale, for the monster sank
I .ltnbgodmmm

".rth" mr . hl:’t'“ litown, N. B,
® . B,
mts.’ 11 for Plymouth, England, with

New York Times, 18 September 1913

| N [ T '
A STEAM-SHIP IN COLLISION WITH A WHALE
~==THE STEAMFR LOSES A PROPELLER
BLADKE AND PUTS BACK TO LIVERPOOL.
Loxpoy, July 12.—The steam-ship

Bcythia Jost one blade of her propeller and bad
suotber cracked, by coming in contact with a

whale off Roche's Point. Otherwise sbe was
oot injured. She will return to Liverpool, and
part of Ler passengers will go forward by the
steam-ship Chin ich sails to-morrow for
Boston, sud the reinainder by the Kussia on
Beturday next for New York. Her cargo will
b shipped by the Bothnia o the 24th inst.

———— -

New York Times, 13 July 1875

COLLISION WITH A WHALE

The wooden steamer Sunol, 259 tons, which has
arrived at San Francisco, reports that while
approaching the Golden Gate she came into vio-
lent collision with a whale, which was lying
apparently asleep at the surface of the water.
The impact was eo great that it was at first feared
a hole had been knocked in the vessel's bow. An
enormous whale rose to the surface at the port
side of the vessel, dashing itself about, apparently
in great pain. Io its paroxvsms it struck the pro-
pelier of the steamer with its tail, breaking three
of the blades. The whale was so severely injured
by the collision that it died.

-

San Francisco Chronicle, 8 June 1875

Nl FISHERIES
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Vessel strike injuries: lacerations

R Thiy AL

Right whale calf killed by a collision with a 54-foot sportfishing vessel off St. Augustine, FL, in February 2021. This  /
was the first known calf of “Infinity” (#3230) who was also seriously injured in the same strike event and has not
been sighted since. Photo: FWC/Tucker Joenz; NOAA permit 18786

Two year old North Atlantic right whale (#3508) with propeller lacerations to its head
and body. Photo: Florida Fish and Wildlife Conservation Commission, NOAA Permit
#932-1489

NOAA
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Vessel strike injuries: blunt force trauma

26-year old male right whale (#2140) off Miscou Island, New Brunswick. Death from blunt force trauma
consistent with probable vessel strike. Photo: NEFSC, SARA Permit #DFO-MAR-2016-02
and NOAA Permit #17355.

i A, R S AR W EN AN e £ 2 W i 3 o%

A 20-year old male right whale (#3343) stranded at Virginia Beach, VA suffered catastrophic
blunt force trauma injuries consistent with a vessel strike. Photo: Virginia Aquarium, NOAA
permit #24359.

NOAA
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How we learn of vessel strike events

Stranded or floating dead whales are observed during aerial or
boat-based surveys, or reported by the public

Vessels report a whale (or large animal) collision
Researchers document live whales with vessel strike injuries

Most vessel strikes go undetected. Only about 36% of right whale
deaths are documented range wide.

— — —_— = =

T\/Iarie Mammal Stranding Center; NOAA Fisries Permit #18786

Northeast Fisheries Science Center'

) NOAA

> FISHERIES
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x %
A 20-year old male right whale (#3343) stranded at Virginia Beach, Vi North Atlantic Right Whale with propeller lacerations (#3522). Right whale #4540 with fresh propeller lacerations as a calf off
suffered catastrophic blunt force trauma injuries consistent with a vessel Photo Credit: Brenna Kraus/New England Aquarium, NOAA Georgia, 2013. Photos by Clearwater Marine Aquarium
strike. Photo: Virginia Aquarium, NOAA permit #24359. Permit #655-1652-01 Research Institute, taken under NOAA permit #15488.

Mortality Serious Injury Non-Serious Injury

NOAA
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NARW Vessel Strike Events (U.S. Waters)

Between
1999-2024:

27 lethal
NARW vessel
strikes
documented

(U.S.)

Page 10

Region
Northeast
25.9%
Southeast
40.7%
Mid-Atlantic
33.3%
Sex
Unknown
18.5%
Female
44.4%
Male
37.0%

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

Age Group
Unknown
3.7%
Calf
Adult 37.0%
33.3%
Juvenile
25.9%

Vessel Size

< 65 ft (19.8 m)

25.9%
Unknown
48.1% . '
; > 65 ft (19.8 m)
25.9%

E3 2
R, S





Whale habitat and vessel tratfic

Page 11

2 ~ North Atlantic Right Whale Sightings 2000-2021 o
(Source: North Atlantic Right Whale Consortium Sightings Database)

Note: Sightings are not corrected
for search effort and are not
representative of whale density

North Atlantic Right Whale Sightings (2000-2021)
Number of Individuals:

o 1
e 2-3
@ 4-10
@ 11-30

@ >30
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2022 vessel traffic (U.S.): types of active vessels

vl
14 9y

Recreational boaters in Stellwagen Bank National Marine Sanctuary. Photo: Anne
Smrcina/NOAA

—— —_ =

Right whale #3115 ‘Harmony’ and her calf rest at the surface inside the brusy recommended shipping lane
for the Port of Jacksonville on February 4, 2020. Photo: Florida Fish and Wildlife Conservation
Commission, NOAA permit 20556-01
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https://www.flickr.com/photos/tags/3115



2022 vessel traffic (U.S.): types of active vessels

Commercial Other Government
Commercial Fishing Sailing Enforcement (Law)
Pilot Pleasure/Recreational Military
Passenger Vessels Search and Rescue :
5 Large Ships/Trade
Research -
: Undetermined General Cargo
Industrial Other Cargo
Other
Dredging Tanker
Towing/Pushing Bulk Carrier
Port Tenders/ Work Vehicle Carriers
Vessel Container ‘
Cruise Ships
@ NOAA
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size of vessels

2022 vessel traftic (U.S.):
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2022 vessel traffic (U.S.): number of active vessels
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2022 vessel traffic (U.S.): distance transited
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Vessel strikes are ubiquitous along the east coast and
impact a variety of large whale species

From the human perspective, collisions are rare, to the
whales they are far too common and harmful

Vessel traffic is expected to grow, both in volume and size,
exacerbating the ongoing problem

 ATMOSR,,
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D\
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Thank you to the man ollected data
presented here - including stranding/necropsy
response partners, survey/monitoring teams, and
the North Atlantic Right Whale Consortium.

Special thanks for contributions to this presentation:

Lisa Neyman and Jeff Adams (OPR) and Hannan Blondin
(SEFSC)
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Context for Considering the Role
of Technology in Vessel Strike
Risk Reduction

e Shannon Bettridge, NOAA Fisheries, Office of Protected Resources
e (Casey Brennan, NOAA Fisheries, Office of Law Enforcement





Yo

Lessons Learned Vessel Strike

Mltvgatlon Str;’;;ﬁ;tegles

NARW Vessel Strike Rlsk Reducfi'é | ology Workshop

March 2024

Shannon Bettrldge Ph.D.
NOAA Fisheries, Oﬂflce oﬁfi‘otected Resomgs

‘.‘\'?)

Photo: NARW #3546 (“Halo”) and her calf, January 2024, Clearwater Marine Aquarium Research Institute; NOAA permit 26919





Management Measures to Protect North
Atlantic Right Whales

Options for Mitigation:

1. Reducing the overlap between vessels and whales
2. Vessel speed reduction
3. Emerging Technologies/Engineering Approaches

Necessary Concurrent Activities:

e Outreach and education

 Enforcement of mandatory measures

e Monitoring and continued research to inform management )
e Evaluation of management measures
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Current Measures to Protect NARW: 500-yard
Approach Rule

e Itisillegal to approach or remain e Any vessel within 500 yards of a
within 500 yards (1,500 feet) of a right right whale must depart
whale. immediately at a safe, slow speed.
® These regulations apply to vesselsand e Exceptions are made if
aircrafts (including drones) and to “compliance would create an
people using other watercrafts, such as imminent or serious threattoa...
surfboards, kayaks, and jet skis. vessel”

...PLJ_LJ_LJ_LJ_LJ_U,\ .

Stay 500 yards, or 5 football field lengths, away from right whales.
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Current Measures to Protect NARW: Static or Seasonal
Vessel Routing

Eg_\/?1 OOW 70° 500'W 70° 400W :0:({)0"\:/0 7(:,82:0'V: 7(:’0100W 7;00W 69° 500"\N -g
: : : ¢ | - g &0 g e .
In collaboration with USCG, National | ﬂ% o | .
Marine Sanctuaries, and IMO, we el @ Eed o I:
developed three types of routing ) RN - N
measures: 1 i“’/% B
1. Modification of the Boston TSS* to avoid i'f/g\s ° )
high-use large whale habitat 1 %ﬁ’* z
. [l :# 'f&;‘j—nﬁ'(x? O " :
2. Creation of Recommended Routes in e i ¥
seasonal high-use right whale habitats in = £ | Seeqmetass \§ :
Cape Cod Bay and off northern LR M%\ - E
: : =
Florida/Georgia . ---om:;-;’é’i':m.mme; _
3. Creation of a seasonal Area To Be Avoided ¢ | i
in the Great South Channel east of Y TR B DWW WA TPWNW TR Aem
Massachusetts *TSS: Traffic Separation Scheme
@ NOAA
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Current Measures to Protect

NARW: Vessel Routing

Page 6
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Refer to NOAA Chart
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Current Measures to Protect NARW:
Vessel Routing Areas to be Avoided

FISHERIES
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Measures to Protect NARW:

Voluntary Dynamic Management
Areas & Slow Zones

Page 8
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ATTENTION ALL BOATERS:
OW DOWN TO 10 KNOTS
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Red Areas = Annual Seasonal Management Area (SMA): 10 knots or less required for boats
65 feet and bigger. These speeds are also recommended for smaller boats.

Yellow Areas = where right whales have been sighted ( * Dynamic Management Area) or
heard. Recommended slow down zones for ALL vessels.

If a Slow Zone overlaps with a SMA, mandatory speed reductions are required.
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Current Measures to Protect NARW:
Mandatory Speed Restrictions

Current Vessel Speed Rule (2008)

e Seasonal Management Areas (SMAs)

o Mandatory, 10-knot speed restrictions for
most vessels >65 ft long in specified
areas/times off the U.S. East Coast

o Certain vessel categories are exempt,
including:
m Military
m Federally owned or operated
m Enforcement (actively engaged)

o Safety deviation provision: vessels may
exceed 10-knot limit in conditions that
severely impact maneuverability

Page 9 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

~ Current Seasonal Management Areas Al i a5
(mandatory 10-knot seasonal speed restrictions) —

Current Seasonal Management Areas

y Il Cape Cod Bay (Jan 1 — May 15)
A B Race Point (Mar 1 — April 30)
|| Great South Channel (Apr 1 —Jul 31)

; B Block Island to Georgia (Nov 1 — Apr 30)
£si G8  ll  Southeast (Nov 15 — Apr 15)






Assessment of the 2008 Vessel Speed Rule

e NMEFS evaluated biological efficacy, mariner compliance, impacts

to navigational safety, & economic costs to mariners
e Findings:

e Decline in mortalities/serious injuries, but additional action

warranted
Compliance with mandatory measures was generally high
Limited cooperation with voluntary DMAs
No impacts to navigational safety
Yearly cost to industry ~$28.3 to $39.4 million J
Need to address all vessel types involved in lethal events
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Current Measures to Protect NARW: Science & Outreach

e Understanding whale distribution
o Aircraft and vessel surveys
o Passive acoustic monitoring
o Habitat modeling
o Drone research

e Understanding vessel distribution
o Vessel traffic studies
o Post Access Route Study

e Qutreach
o Alerting mariners to whale presence
o Ship speed advisories
o Education efforts
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Lessons Learned from Current Measures

* Measures must be tailored to the unique characteristics of the
problem

 Effectiveness of measures must be monitored
* Collaboration with mariner community and others is essential
* Mandatory measures must be enforceable

* The vessel speed rule is helping, but not sufficient. Voluntary
measures are not reducing risk.

 We need to address all vessel types and classes involved in

lethal events J

[ Need for additional mitigation options ]
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Reducing Risk: Characteristics of Effective
Tools

e Prevent strike events by separating whales and vessels in time
and space

e Reduce the chance of a lethal outcome should a strike event
occur

e Increase the chance that one or both parties are able to detect a
potential interaction and successfully avoid contact

e Evaluating the effectiveness of risk reduction options is
essential, and requires assessing the performance and efficacy
of each part of the risk reduction chain
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Conmder}ng Technelogy from an
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NARW Vessel Strike RlSk Reductlo
March 2024

Casey Brennan | ‘

NOAA, Office of La&(f?nforcement °§
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Photo: NARW #3546 (“Halo”) and her calf, January 2024, Clearwater Marine Aquarium Research Institute; NOAA permit 26919





“Laws without enforcement are just good advice.”
-Abraham Lincoln
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Creating a Level Playing Field

e Enforcement actions are the
tool of last resort

e During the 2021/2022 and the
2022/2023 seasons NOAA
assessed over $1M in penalties
for violations of the speed
restrictions.

e Request for additional
enforcement
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Things Must Be Enforceable

Page 4

e Effective regulations:

-

Simple and easy to
understand

~

o

Few as possible
and/or concise

)

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Page 5

Consider Enforcement When Making
Rules & Tech

e (Consider enforceability

e Burden of proof / admissibility in court

-

\_

Technology can play a major role if done right!

~

)
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OLE Is Open to Ideas for New Tech!

e Need to check gear that is underwater
e Need to enforce speed rules in the absence of AIS data

e (Currently investigating shore based radar and uncrewed
aerial vehicles (UAV)

e Long duration UAVs

J
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Enforcement

g 2

www.fisheries.noaa.gov/ole

24-7 enforcement hotline to report
suspected violations

—_\-

1-800-853-1964
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Menti Poll

Click on link in Notification
Window

or

GO to WWW_mentl_Com Oruse QR code

Enter code:
8922 7822

@ NOAA
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Understanding the Range of
Perspectives =

Session Goal: Help participants understand the
range of perspectives and considerations the
agency, vessel operators and industry
representatives are bringing to the discussion
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Perspectives from Vessel Operators and
Industry Representatives

Opportunity for representatives of different vessel operations types to
share their high-level perspectives on the following:

e Given the operational constraints of your vessel, how do you envision
technology reducing your sector’s risk of striking a NARW?

e What are the priority steps needed to advance vessel strike risk reduction

technology?
e What role do you envision for vessel operators in those priority steps?

e What role do you see for the federal government in those priority steps?
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Vessel Operation Panel Representatives

e American Pilots Association - Clay Diamond

e World Shipping Council - Bryan Wood Thomas

e Whale and Vessel Safety Taskforce (WAVS) - John DePersenaire
e American Clean Power - Eric Empey, DEME

e Center for Sportfishing Policy - Jeff Angers

o Passenger Vessel Association - Mike Glasfeld, Bay State Cruises

@ NOAA
>
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Additional Perspectives from Workshop Participants

e (Given the operational constraints of your vessel, how do you envision
technology reducing your sector’s risk of striking a NARW?

e What are the priority steps needed to advance vessel strike risk
reduction technology?

e Whatrole do you envision for vessel operators in those priority steps?

e Whatrole do you see for the federal government in those priority

steps?

Google Form for Workshop Participants to submit answers to
similar questions to those that were addressed by the panelists
https://bit.ly/narw-vs-perspectives-form

(NOTE: This Google Form will be left open for workshop
participants until Friday March 18th)

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Lunch Break - reconvene at 1:15

You can stay logged in or rejoin the live feed

Na¥ FISHERIES





		S1

		S2

		S3

		S4

		S5








Introduection to Risk
Reduction Framework,
Application Scenarios and
Risk Reduction Components

Session Goal: Introduce the conceptual thinking
that shaped the approach to the workshop
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R1S

As we review, consider:

e Any clarifying questions about this slide?

e Any missing risk factors?
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Factors Affecting the Probability of NARW Vessel Strike Mortality

and the Efficacy of Risk Reduction Technology

Vessels Captains

» Speed » Awareness of whales

* Draft * Decision-making process

* Size (mass, length, etc.) * Risk analysis (human

* Maneuverability (human safety, vessel safety,
safety, load, vessel environment, distance to

safety) whale)
Co-occurrence * Rules, regulations, best
) . practices/Navigational
(different scales in constraints

* Economics/Schedule

time and space)

North Atlantic Right
Whales

« Distribution

* Size and health

» Time at surface

« Demographics (sex, age,

Environment

» Sound propagation
conditions (water depth)

« Ambient noise levels

. . . . lass)
(biological, industrial) . o I
* Vocalization/availability for
Sea state detection

* Light levels (day or night)

» Weather and atmospheric
conditions (wind, waves,
fog, light, cloud cover)

* Behavior (travel, socializing,
feeding, nursing, etc.

+ Swim Speed

+ Positive buoyancy

FISHERIES
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As we review, consider:
e Do these scenarios sufficiently capture the
different potential paradigms for reducing risk?

g’ FISHERIES





NOTE: Application Scenarios
are being used as an

Risk reduction actions within static arganization method for talkig®

seasonal zones where there is high about how technology can
confidence that NARWSs will be reduce risk. The intentis NOT

present and at risk of vessel strikes to design a management

program consisting of one or a
combination of these scenarios.

Risk reduction system internal
to a vessel where
technology/methods on the
vessel are used to detect
NARWSs and inform real-time
navigational decisions

Risk reduction actions within
defined areas in response to
near real-time whale
detections in those areas

Also includes vessel
modifications

%,
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Risk Reduction Chain Components

As wel

e Are we mlssmg ;

e Have we characterized'their relevance

for the different sEEMorrectly”
- -

s i

—
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>
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Zone Dynamic Vessel-Specific

Modeling Spatial and Includes: (1) technology and methods to predict or forecast the
. Partially Not applicable spatial and temporal density of NARWs. These methods primarily inform the zone scenario
Temporal Density of NARWs but may have applicability to the dynamic scenario.

Includes: (1) technology and methods to detect whales; (2) technology and methods
Detect & Classify NARWs to promptly and accurately classify detections to inform near time risk reduction
actions; and (3) methods to consistently evaluate performance of technology.

Collecting predictions and classified detections to a central clearing house (includes

Aggregate Classified Detections/Predictions establishing QA/QC procedures for accepting data, handling of data, precision of data, age of
data, etc.).
Collate info on vessel Includes technology to: (1) collect information on spatial and temporal distribution of vessels b
traffic and combine with whale Not applicable class/operation; (2) collect data and model predictions of NARW density; (3) model the overlap
data to ID high risk areas of vessel data and whale data to identify areas and times with high vessel-strike mortality risk

Sending the aggregated NARW data and information on risk reduction measures out for
stakeholder/end user receipt in an efficient and timely manner. Also included is the ability

Disseminate NARW data & risk reduction areas to collect whale detections (2-way communication).

Includes technology to: (1) integrate disseminated whale data into on-board navigation
software; and (2) consider whale data in conjunction with other information (e.g., weather,
sea state, navigational constraints) in an efficient manner to allow for risk reduction actions
when safe and possible. Also included is the

ability to integrate whale-specific voluntary or mandatory measures into on-board navigational
software.

Integrate NARW data & Facilitate Decision Making

. . Determine whether risk reduction measures have been implemented and whether they
Track and evaluate risk reduction measures have achieved the anticipated reduction in NARW vessel strike-related mortality.

Technology to modify vessels and how they are operated to reduce

Modify Vessel Design Not applicable Modify Vessel Design the risk of vessel strike-related mortality.
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Opportunities for Input

Posters around the room

Google Form for Remote part1c1pants

Note: Google Form will remain open until 15 March

@ NOAA
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https://bit.ly/narw-vs-framework-comments
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NOAA Fisheries: North Atlantic Right Whale
detection technologies and their application
for US monitoring and management

NARW Vessel Strike Risk Reduction Technology Workshop
5-6 March 2024

Danielle Cholewiak, Ph.D.
NOAA Fisheries, Northeast Fisheries Science Center





Detection Modalities

Page 2

Detecting whales
at or above the
water using
observers and
cameras

Detecting whales
underwater using
passive acoustic
monitoring and
detection-
classification
software

Detecting whales
at or above the
water using Very
High Resolution
satellite imagery

i.e. eDNA -
Detecting whale
presence using
genetic material
in the water

Following the framework utilized in the DFO presentation

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Visual Detection Platforms

Aerial Surveillance - NOAA Twin Otter  Vessel-based Surveillance (Warren Jr, Vessel-based Surveillance - sUAS
chartered vessel example)

OIS

Q% NOAA
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Aerial Surveillance- Right Whale Surveys

Multi-functional

Page 4 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

Mark-recapture data used to produce
population estimate

Injury and health monitoring

Animal distribution/population monitoring
Informing model development

Dynamic management

Supporting on-water data collection

@ NOAA
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Aerial Surveillance- Right Whale Surveys

Multi-institutional
* Dedicated effort since 1998 RW survey effort in
*  Year-round effort in Northeast Region US waters during
* Seasonal effort in Southeast Region
e Up to 5+ planes flying (between all partners)

e Flight times typically 4-6 hours

* Break from the track to get group size &
photo-ID

* Survey design prioritized for management
needs, scientific needs and weather

Multi-institutional (data collectors & funders)

* NMEFS, Navy, BOEM, USACE, USCG
« US States (ie. Maine, MA, NY, NJ, GA, FL)
* Partner institutions (ie. CCS, NEAq, CMARI, HDR)

o0 KTHOS

Q% NOAA
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Aerial Surveillance- Right Whale Surveys

NOAA Fisheries - NEFSC Effort and sightings in 2023
627 flight hours, 773 right whale sightings

{ ¥

A

[1I1] 101

Effort in Canada con“ducted in
collaboration with DFO and TC

ISHERIES

@
Py
>
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Vessel-based surveillance - Right Whale Surveys

NMFS conducts dedicated large and small vessel research

e Typically from December - May
* Directed surveys, often supported by aerial surveys
* Across NE/SE habitats

Multi-functional

* Photo-ID, genetics, visual health assessment

* Deployment of biologging tags for underwater
movements & behavior

* Plankton sampling, PAM deployments

* sUAS data collection

Multi-institutional

Georges

Many other partners also conduct surveys: Navy, Sanctuaries, c i/ Y S
US States (ie FL, GA), Partner institutions (ie. CCS, NEAq,
WHOI, HDR)

"NOAA
FISHERIES
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Vessel-based surveillance - Right Whale Surveys
sUAS work

e Photo-ID, health
assessment,
photogrammetry,
deployment of biologging
tags

Multi-institutional

- Navy, US States (ie FL, GA),
Partner institutions (ie. CCS,
WHOI, HDR, Ocean Alliance,

Syracuse U.)

f@ NOAA
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Acoustic Detection: Passive Acoustic Monitoring (PAM)

Utilize a combination of archival and -
near-real-time platforms (both -
moored and mobile)

Data analyzed for multispecies
presence + ocean noise

Analyses utilize
detection-classification software +
human analysts

* Also use biologging tags to quantify
individual call rates to assist with
interpretation of remote PAM data

Page 9 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service ;z% &; FISHERIES





Current PAM 2023-12 I;ro;)ose;j‘;;;'l
PAM: Current Base Infrastructure I
3 B Real-Time PAM ’ ***************
e ~125 current archival moorings 5 WHOI et al. Moored Buoys ;
[JWHOI; DFO; et al. Glider Coverage |  vermon ; ‘

* 6 near-real-time moorings B A o
* 5Sregions covered by gliders; multiple ..~ A

deployments/year T e j D
[ ]

Future proposed include >35 archival
+ 15 more near-real-time moorings

Multi-institutional:

16+ institutions/agencies

ASCO ¢

APPLIED SCIENCES ‘Lw

NATIONAL MARINE
SANCTUARIES

MID-ATLANTIC OCEAN
DATA PORTAL

MARCO
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Data Dissemination - WhaleMap & PACM*

LATEST RIGHT WHALE OBSERVATIONS

ast 14 days of sightings, effort, and acoustic detections

SUMMARY MAP MAP KEY ABOUT

MANAGEMENT MEASURES REPORT SIGHTING REPORT DEAD/DISTRESSED WHALE

www.whalemap.org

Y. Passive Acoustic Cetacean Map v1a ® ABoUT USER GUIDE % TOUR @

Selecta Species/Group
North Atlantic Right Whale

Select Platform Type(s)

Bottom-Mounted Mooring @ Surface Buoy @ v

Glider (Slocum) @

ADVANCED FILTERS...

Season: Jan 1 to Dec 31

0y r sy Toml
Jan Feb Mar Apr May Jn Jul Aug Sep Oct Nov Dec
START Georges
Bank
Years: 2004 to 2022
3 20 o
g 15000
0@ ¢

0

Physais Sedmou® Afctriever Seamount

W
. L
= Leafe | Ties © Esri — Sources: GEBCO, NOAA, CHS, OSU, UNH, CSUMB, Natonal Geographic, DeLome, NAVTEQ, and Est

https://apps-nefsc.fisheries.noaa.gov/pacm

 WhaleMap provides near-real-time sighting and PAM information
 PACM provides archival and near-real-time PAM information
* Near-real-time data feed into US dynamic vessel management strategies

*see Tuesday presentations by H. Johnson & G. Davis
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Detection to Risk Reduction Implementation

Detection Data processing Communication 4= Decision Implementation

NERW Shiny Potential SLOW Zote Report 0 ATTENTIONIALL B0 HERS:
e \ SLOW DOWN TO 10 KNOTS \‘., —
T 1 Sep 2021 0 OR LESS FOR RIGHT WHALES
Expiration: 0 1 ED' Meaber 27, 202
‘ ' FEIIC)>

/) FISHERIES SERVICE e - \ey,
S NOAA fSHERES SERVICE ‘ e | \

Red Areas = Annus) Seasonsl Managemant Ares ISUA: 10 knots of less roquired for Boats
#5 feet and bigger. These speeds are aiso recommended for smaller boats.

B0 Yallow Acens = where right whates have beeo sighted ( * Dynamic Management Ares) or
vessets.

"V heotd. Recommended siom down zones for AL

AN 13 Siow 2one cveriaps with 2 SMA, mandatery speed reductions arw requived.

Trigger Analysis

Crowe et al. 2023, Shiny tools for management rules: interactive applications that aid in conservation strategies for North Atlantic right whales. Figure 2

 NOAA
FISHERIES
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Visual + PAM Surveillance and Management Zones

100km |

Current example:

15-29 February 2024
e US Northeast Region

* 109 sighting events;
28 acoustic detection
events

Tracks by platform

buoy
plane
slocum
vessel

* 4 Dynamic speed
Zones

Observations by score

definite acoustic
definite visual
possible acoustic

e,
‘f’@“g NOAA
R~ 4 FISHERIES
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Archival PAM data also provide longer-term information

s o w w W ww

Winter (Nov - Feb)

ICES Journal of Marine Science, 2023,0,1-14 ntermations! Counci for
DOI: 10.108%/icesjms/fsad148 ICES the Exstoration of the Sea
Original Article CI E M

Establishing baselines for predicting change in ambient
sound metrics, marine mammal, and vessel occurrence
within a US offshore wind energy area

S. M. Van Parijs ©°, A. |. DeAngelis 7, T. Aldrich, R. Gordon, A. Holdman ©, J. A. McCordic,
X. Mouy, T. J. Rowell, S. Tennant, A. Westell OF 0/ 4roring sciance, 223,0,1-15

Northeast Fisheries Science Center, Woods Hole, MA 02543, USA | DOI: 10.10%%/icesjms/fsad174
* Corresponding author: tel: +01 5084352119; e-mail: sofie.vanparijs@noaa.d Original Article

Upcalling behaviour and patterns in North Atlantic right

whales, implications for monitoring protocols during wind
energy development
G. E. Davis @', S. C. Tennant?, an

«1] 'Northeast Fisheries Science Center, National Ma
Street, Woods Hole, MA 02543, USA

2Under Contract to the Northeast Fisheries Scienc|
Administration, 166 Water Street, Woods Hole, MA
: * Corresponding author: + 1 508 495 2325; e-mail: genevie|

OFEN' | ong-term passive acoustic
recordings track the changing
distribution of North Atlantic right

rminmeex:  Whales (Eubalaena glacialis) from
Published online: 18 October 2017 2004 to 2 014
E. Davist, Mark F. , Julianne M. Bonnell!, Joe! Bell*,

Catherine Berchok?, Jacqueline Bort Thomton*, Solange Brault?, Gary Buchanan®,
Russell A. Charif’, Danielle Cholewiak?, Christopher W. Clark’, Peter Corkeron', Julien Delarue?,
Kathleen Dudzinski®, Leil 2, John Hi L 12, Holger Klinck’,
Scott Kraus™, Bruce Martin®, David K. Mellinger*, Hilary Moors-Murphy**, Sharon Nieukirk*?,
Douglas P. Nowacek***, Susan Parks (3, Andrew J. Read*?, Aaron N. Rice(>’, Denise Risch®’,
T T T o z Ana Sirovié?, Melissa Soldevilla**, Kate Stafford"®, Joy E. Stanistreet™, Erin Summers’,
SeanTodd™, AnnWarde’ & Sofie M. Van Parijs*
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e

Emerging Tools:
VHR Satellite Detection |

Inter-agency collaboration to develop an
operational system for detecting whales from VHR
satellite imagery

ws Mid-Atlantic ‘e

New England

e Current NMFS focus: @ ==
e Task imagery over whale hotspots to build % =R £
annotated library — ; ¢

e Processing imagery via Microsoft active [ / F :

WorldView-2

learning workflow; working to make platform | | [ =
more robust and scalable —
e  Multi-institutional: Microsoft Al for Good, NRL,
BOEM, USGS, NGA, and the British Antarctic Survey

Region Sq km (2023) T
New England 1,469,132
v FISHERIES ”;SNAVA;" O sy | QEMM ; : B
ERERATom Mid-Atlantic 33,620
B8 vicrosoft Uosims M R R

Whale (14) ‘ooplankton (15)

; FISHERIES
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Emerging Tools:
Environmental DNA (eDNA)

e DNA thatis released from an organism into the
environment

e Water samples are collected from vessels or other
platforms (i.e. UAVs)

e Exploring detectability of marine species under
varying conditions/habitats

* Supporting baseline data collection to understand
reliability of detection process for right whales

» Also using genetics to investigate prey signatures in
fecal samples

e Multi-institutional: OSU, URI, CCS

@ NOAA
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Technology Readiness Level (TRL)

Currently operational and added as an operational
monitoring or surveillance tool

Promising results, but further testing is needed

‘ Significant testing is still needed

Canada
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Visual
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camera systems
and human
observers

Detecting whales
below the water
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Monitoring (PAM)
and
detection-classific
ation software

Detecting
whales above
the water using
Very-High
Resolution
satellite imagery

Detecting
whales above
the water using
Infrared (IR)
cameras
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Visual Detection

1. Aerial surveillance

« Aircraft that fly surveys in
pre-determined flight patterns over an
area of interest

« Marine Mammal Observers (or MMOSs)
positioned inside aircraft scan the
ocean’s surface for visual cues of whale
presence

« Camera systems may also be deployed
to take images for further analysis or
photo identification

i+l

Canada
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Visual Detection

2.

3.

Drone surveillance

Large drones, or remotely piloted aircraft, outfitted with camera
equipment that fly pre-determined flight patterns over an area of
interest

Captured imagery or video is transmitted to human observers for
analysis and verification

Camera systems can be equipped with automated detection or
classification software

Vessel-based surveillance
Large and small vessels engaged in research, conservation, and
enforcement activities

Onboard Marine Mammal Observers (or MMOSs) scan the ocean’s
surface for visual cues of whale presence

Imagery for photo identification may also be collected
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Visual Detection

v |dentify the number of whales & their
behaviours

v Obtain information on body condition
v Suitable for identifying individuals
v’ High spatial coverage

X Misses whales that are below the surface
X Dependent on weather and light conditions
X Human risks

X Costly

X GHG emissions
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Visual Detection in Canada

1. Aerial surveillance
* For the past 6 years, Canada has

conducted multi-species, systematic
aerial surveys in eastern Canadian
waters

Survey design includes 20 strata,
prioritized to meet management and
scientific objectives

Up to 5 planes flying at peak times,
completing systematic surveys and
monitoring fishing areas and shipping
lanes to inform dynamic management
measures

52°1

50°1

48°‘

46°1

7|0° 6§O 660 64|'° 620

Strata and transect
lines for aerial
surveillancein

eastern Canadian
waters from
2020-2023

,I'l' i ";;;;;:"'!!!H

42N
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Visual Detection in Canada

2. Drone surveillance

 From 2018-2022, whale surveillance and detection
operations have been conducted in the Gulf of St.
Lawrence using a fixed winged Remotely Piloted
Aircraft System (RPAS)

« Detection-classification software is used to detect
whales in captured imagery, with findings then
relayed to experts for validation

« Testing of new drone technology (Schiebel S100)
capable of vertical takeoff and landing began in 2023
and will continue in 2024. This drone can be
equipped with a camera system for whale detection

Schiebel S100

i+l
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Visual Detection in Canada

3. Vessel-based surveillance

« Canada conducts vessel-based surveillance
concurrent with:

— Research activities, such as zooplankton
sampling and the deployment of acoustic
Instruments

— Conservation, protection, and enforcement
activities
 Whale detections are reported by MMOs or

other crew members, and are validated by
experts when necessary
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Acoustic Detection

1. Fixed platforms

» Passive Acoustic Monitoring (PAM) using hydrophones
mounted on systems that could be submerged or at the
surface, but remain in one position throughout their
deployment

* Recordings are made of the ocean soundscape and
detection-classification software identifies whale
vocalizations amongst the background noise

 Whale detections are transmitted to land for verification by
experts via satellite, cell connection, or cables to shore

« Can be equipped with other sensors to collect (@
oceanographic data, such as temperature or salinity

Photo Credit: NOAA
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Acoustic Detection

2.

Mobile platforms

Passive Acoustic Monitoring (PAM) using hydrophones
mounted on mobile systems, such as Autonomous
Underwater Vehicles (AUVSs) or gliders

Recordings are made of the ocean soundscape as the
mobile systems move through the water column

Detection-classification software identifies whale
vocalizations amongst the background noise, which are
then transmitted to land when the systems surface for
verification by experts

Can be equipped with other sensors to collect
oceanographic data, such as temperature or salinity

o

Photo Credit: NOAA
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Acoustic Detection

v Listen 24/7 for vocalizing whales

v’ Able to detect whales below the
surface

v Lower human risks

v Lower GHG emissions

X Misses non-vocalizing whales
X Cannot determine number of whales

X Current systems cannot be used to determine the
location of whales

X Generally has a lower spatial coverage

X Detection range is site-specific and can be limited
by various sources of background noise

Photo Credit: NOAA
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Acoustic Detection in Canada

REAL-TIME NARW DETECTING VIKING-WOW BUOYS

1. Fixed platforms 2025 SEASON

_ Cellular comm. (  Satellite comm. g

- Canada has a fleet of 9 Viking Buoys in s Québec
the Gulf of St. Lawrence deployed e
seasonally between May to November

« Detectionrange =~ 30 km

* Equipped with custom-built
detection-classification software to
detect whale vocalizations

 Whale detections are transmitted to
shore in near-real time (every 30 min) for
validation by marine mammal
acousticians
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Acoustic Detection in Canada

2. Mobile platforms

Canada deploys six autonomous gliders annually:

— Inpartnership with academic institutions, two monitor shipping i Moncon e
lanes in the Gulf of St. Lawrence and Cabot Strait

— Four conduct NARW monitoring missions in the Gulf of St. :
Lawrence and Scotian Shelf -

« TJo detect whale vocalizations, these gliders are equipped with varmouth
one of two detection-classification software packages, either: Lo
— Low-Frequency Detection and Classification System (LFDCS) -
— JASCO Ocean Observer '
« Detection range for autonomous gliders is ~20 km, although it
can vary based on the environment

« Whale detections are transmitted to shore in near-real time
(every few hours) for validation by marine mammal acousticians

Saint.John bELEC
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i Sehat A mixture of both provides the best

) ) coverage and is needed to see the full
Visual Detection —

X Misses whales below the surfa
ce

v ldentify the number of whales
& their behaviours

« Obtain information X Dependent on weather and

on body condition light conditions

v Suitable for identifying X Human risks
individuals X Costly

v High spatial coverage X GHG emissions

Acoustic Detection

¢ Listen 24/7 for vocalizing whales X Misses non-vocalizing whales

v Able to detect sub-surface X Cannot determine number of whales
whales X Current systems cannot be used to

v Lower human risks determine the location of whales

v Lower GHG emissions X Generally has a lower spatial coverage

X Detection range is site-specific and
can be limited by various sources of
background noise

Photo Credit: NOAA
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Visual

Detecting
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and human
observers

Detecting whales
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Detecting
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and Resolution

detection-classific satellite imagery
ation software

Detecting
whales above
the water using
Infrared (IR)
cameras
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( ) Photo Credit: Hodul et al. 2022

Satellite Detection

« Use of Very-High Resolution (VHR) satellite
technology to detect or count whales in optical
satellite imagery

« Successful in detecting fin, sei, humpback, grey,
beluga, narwhal, southern right,and NARW

 Whales are detected through a manual search of
the imagery by experts, or by using automated
detection or classification software

« Significant advancements have been made in
recent years, but more R&D is needed for
operationalization
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Satellite Detection

smartWhales

Research initiative jointly funded by DFO,
Transport Canada, and the Canadian Space
Agency

Five consortia funded to work on the
detection, monitoring, and prediction of
NARW and their habitat from space-based
technologies

Successful identification of NARW from
VHR satellite images in Cape Cod Bay and
the Gulf of St. Lawrence

Initiative ended in January 2024, review of
final reports in March/April

Canada
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Detecting whales
below the water
using Passive

Detecting
whales above
the water using Acoustic
camera systems Monitoring (PAM)

and human and
observers detection-classific

ation software

Satellite

Detecting
whales above

the water using
Very-High
Resolution

satellite imagery

Detecting
whales above
the water using
Infrared (IR)
cameras

Canada
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Thermal Imaging Detection

* Infrared (IR) cameras that sense IR waves generated by a whales’ body or the
warm air they exhale

« Canadais currently testing several IR systems on both the west and east coasts
* Described in further detail by Dan Zitterbart later in this session

Photo Credit: D. Zitterbart

Photo Credit: D. Zitterbart

i+l
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Detection Dissemination

. ‘ 10f9 4 P X %
| Whale Observations
Whale InSIght | Date Time: 2023/10/05 18:19:41 UTC '
H . . Species: right
« Detections must be transmitted to decision Score:defit visua
. . . Number: 3
makers in near-real time to inform management Calves: 0
Platform: vessel
m eaS U res Name: MICS Sirocco
. . . . . Lo @

 Whale Insight is a visualization tool that collects 7 o

and displays near-real time detections of NARW B LSS emen iR @

and other whales in Canadian waters | =
« Detections from operational technologies (green) j

collected by various sources are disseminated in ‘ et

near-real time to decision makers and the public EE———— e

thr h an interactive interf

ough a eractive interface FOR ACCES
* |n-depth presentation on Day 2 \‘ . _|
sy, canada.ca/whale-insight-map

2021 United Nations Decade 1+l

of Ocean Science C d
2030 for Sustainable Development ana a,






I * I Fisheries and Oceans Péches et Océans

Canada Canada






		Fisheries and Oceans Canada: North Atlantic RightWhale detection technologies and their applicationfor Canadian monitoring and management

		Technology Readiness Level (TRL)

		Visual, acoustic,satellite and thermal

		Visual Detection
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		Visual, acoustic, satellite and thermal

		Acoustic Detection

		Acoustic Detection in Canada

		Visual Detection & acoustic detection

		Visual, acoustic, satellite and thermal
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		Detection Dissemination

		THANK YOU








riéihg Technologies for Monitoring
North Atlantic Right Whales

Michael Weise Presenter: Anu Kumar
ONR Program Manager LMR Program Manager
Michael.j.weise.civ@us.navy.mil anurag.kumar.civ@us.navy.mil

703-696-4533






U.S. Navy Marine Resource Investments
~ From Researc_h to Application

Discovery & High
Invention
(Basic Research)
(52 Marine Mammals
QA7 O .
& and Biology o
> . 6.1/6.2 =
% Living Marine el 2
§ T Resources %
v K (6.4) 5
: =
Navy Marine
Species Monitoring
(O&M,N)
Monitoring Low
(Applied Research)
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. Monitoring for

-~

Right Whales

« Passive Acoustic Monitoring
Satellite tagging
Environmental DNA
Whales from Space

WHOI DMON2

Thermal I R Slocum glider

WorldView-3, resolution = 0.36m





Passive Acoustic Monitoring

- p— = y . - == = e = e A -

RS e i E - - —= =
N e Pw - s e

DMON Portable Range — TRL 6
Freitag, Baumgartner, Partan / WHOI

*DMON2 recorder w/ three hydrophones

running LFDCS L NPT
DMON

. . Moorin
*Time synchronized recorders for & Al
localization and tracking

Time difference
of arrival

*r/t detection w/ reporting via acoustic
modem

IIIIII
Iridiu

*6.4 LMR Demonstration/Validation w/
NRL- Monterey

*Limitations - Missing non-vocalizing
animals, finite spatial coverage






Long-Endurance Acoustic Profiling Float T —

Bonnel, Baumgartner, Partan / WHOI i v L

*Integrate DMON2 into commercially available
ARGO float (ALTO float from MRV)

*Record, process w/ LFDCS, and transmit acoustic
and CTD profile data

*TRL 6 - Completed 8-wk mission, optimize
hardware; next deploy for 12 months

*ARGO program has ~4,000 floats globally
 5-yr mission #;@

Hiogtn o g LTINS o ol

* 10-day cycle —=1000m for 9 days, 1 day to surface | B AR SERE

e Goal is 10% of ARGO floats have acoustics

e ¢ LRILX RPN Ik oy N e e i % R $drid
eLimitations - Reports only every 10-days, no w&,y_w~ﬁ"?~“§:’w.*” F IOt
g SRR Bk DR AN T L 2 L S R
localization L S B SR e
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NARW

200-
)
)
o 150-
N
C
O
©
 100-
-
()]
50- . . SIE
0-
Type A lype C lype C
LIMPET Blubber New transdermal

* Limited numbers of tags out (can’t tag all animals)
e Concerns about health risks due to body condition






2023 NARW Tagging Workshop

Objectives:

eReview key knowledge gaps and data

needs

- 52 |nV|ted experts ~ 200 publlc attehdees on Day 1

Sept 12-14, 2023 Herndon, VA

Key Takeaways:

eTagging can help address knowledge gaps that
would lead to more efficient and effective
conservation measures.

eReview the history of satellite telemetry eHeightened concern over tagging due to ESA
and evaluate progress (incl. suction cup & status & reduced body condition

Type A tags)

eGenerate knowledge to inform planning
and permitting decisions regarding

potential tagging

FISHERIES

eType C tags

— Successfully used with other large
endangered baleen species

— Modified and improved designs based
on follow-up studies, include
e durable 3-D printed version

Fisheries and Oceans
Canada

e significantly longer deployment
durations

e few to no observed health effects

Péches et Océans
Canada






-Marine eDNA

A relatively low-cost, low-impact technology for ocean monitoring

Powerful new tool to discover, map,
monitor and manage marine life

Provides a survey of all life from
microbes to whales.

Develop scalable, autonomous S s ow e ow
‘eenomic weather stations’ to

monitor marine life in real-time and
at basin scales (multi-yr road)

TRLs — 9 (lab-based); 4 (autonomous)

Limitations — miss whales,
correlation, largely lab dependent,
long road to scale and autonomous

operations s
elly Lance © MBARI
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Satellite Imagery/Operational Detection
Wackerman/NRL-Stennis, Murnane/NRL-DC

eLeverage NRL automated detection tools for whale
detection on commercial satellite imagery

eDevelop and implement web scraping software

eMarine Mammal Annotated Image Repository and
Algorithm Testbed

*Probability of Detection ~95% test dataset

eGenerate a concept-of-operations for demo

eLimitations - Only a few hi-res satellites (WV3 and
WV2), imagery is extremely expensive, not r/t
and snap-shot in time






IR / Thermal Imaging
Zitterbart / WHOI

eDecade of effort to develop and

rigorously test current system
(camera, 3D stabilization, and algorithm)

e Validation against ‘standard’
e NARW Ship-strike model simulation

— Key animal & vessel characteristics (i.e.
maneuverability)

— Help ID system requirements (i.e. height
off the water)

e Navy 6.4 LMR Topic — Unmanned
Surface Vehicles





Passive Acoustics

+ Increasing spatial scale, long
duration, detect/classify, localize

—Animals must be vocalizing

Satellite tagging
+ Scale of animal movement & time in area
—Limited sample size

eDNA

+ Detect/classify all species, all conditions
—Needs to scale and full autonomy

Whales from Space
+ Broad scale, detect/classify

—Snapshot in time, animals close to surface (i.e. §

behavior dependent)






Questions?

ONR MMB Program

http://www.onr.navy.mil/en/Science-Technology/Departments/Code-32/All-Programs
/Atmosphere-Research-322/Marine-Mammals-Biology.aspx
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Thermal imaging detection

—— —— e ——
e —— ———— ——

Thermal imaging for automatic whale detection
from vessels for real-time vessel-strike mitigation  //'\ $80 R cennpHic

—= INSTITUTION

e

Daniel Zitterbart





Detection technology, thermal imaging cameras
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» Zitterbart DP et al., “Round-the-Clock Protection of Whales from Underwater Noise by Thermal Imaging,” PLoS ONE 8(8): €71217. doi:10.1371/journal.pone.0071217 (2013)

+ Smith HR et al., (2020). A field comparison of marine mammal detections via visual, acoustic, and infrared (IR) imaging methods offshore Atlantic Canada. Marine Pollution Bulletin, Volume 154, May 2020,
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How to use Tl to detect whales

Detection (thermal)

thermal, 640 x 480px
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Background Why thermal |mag|ng (TI)

Tl Whale Detection Projects in the past 15 years
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e Lessons learned
v Tl whale detection works (equatorial waters untested)
S v/ Effect of weather conditions: sea state, fog






Atlantic Canada Land-based systems

v/ apair of cameras:
- thermal camera LDRS Tenum, 640 x
520px, 15fps, 55mm / 6.6° hFov
- visual camera Allied Vision Gt6400, 6480 x
4869px, 200m / 6.5° hFov
v/ electronics box housing the
workstation (GPU) and LTE modem
v’ optional — photovoltaics array,
charger & batter enclsure
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Vessel-based systems

MYV Blue Puttees — NS-NF transect

MV Desgagnes — St Lawrence river and gulf

® Churchill Falls

~
®abrador City
N 34
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Effectiveness for vessel strike mitigation

Detection technology

Hardware

* Field of view

» Stabilization

* Reliable detection range

Software
* False Alert Rate
 Missed whale rate

* Weather / Environment

* Whale behavior 7
Danger Zone

Ve sse I . Safe Zone

DDF (Data-Driven
Detection Function)

* Vessel speed
* Vessel maneuverability

Baille LMR and Zitterbart DP. "Effectiveness of surface-based North Atlantic right whale detection methods for vessel strike mitigation, Endangered Species Research, https://doi.org/10.3354/esr01202





Effectiveness for vessel strike mitigation

On-board, Surface-based Detection system:

>99% In time
és.— detection
probability

/ 1] ] s |
1gooon 0 ooo

W b N SO ey
Okn 10kn

e S —

>99% In time 20-60%
detection ITDP
probability (ITDP)

SLOW Directly Effective NOT Directly Effective

- Danger Zone

. Safe Zone

DDF (Data-Driven
Detection Function)

Baille LMR and Zitterbart DP. "Effectiveness of surface-based North Atlantic right whale detection methods for vessel strike mitigation, Endangered Species Research, https://doi.org/10.3354/esr01202





Performance metrics: Detection function
n)etection tech nology\ A i o detectonfunction

d
Isir‘\jeravrieriseaszlfi?h increasing distance
Hardware 1 /
* Field of view 7/ detection probability

decreases with increasing distance

 Stabilization
* Reliable detection range

Software Detegwﬂ()rﬂ{l;ella Desgagnes - 21/0 M/m

* False Alert Rate

\\° Missed whale rate / 30 1

pdf
|

® events(n=177)

25 -
g 201
[
Vv
>
L))
# 15 -
Vessel 10
* Vessel speed 5
* Vessel maneuverability
O Ll Ll L Ll l L Ll Ll L L) L L Ll
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Operation: False Alerts and Mlssed Whales
m)etectlon technology\

Hardware

* Field of view

* Stabilization

* Reliable detection range

Software
* False Alert Rate

\\- Missed whale rate /

 Whale behavior
* Weather / Environment

4 N

Vessel

* Vessel speed
* Vessel maneuverability

\ _/

Highly
Endangered
\A Y

Must not miss =  Alert fatigue /
surfacing BN =7 % « Frustration/

e Low confidence

e Zero false alerts
e Captains'
confidence in

10





Operation: Alerts

| * Real-time alerts within

round-trip time <20sec

Killer Whale

Minke Whale

B i (detection - verification —
e alert)
* Alerts provided on ipad, no Integration of Real-time data into

: : : dynamic management map such as
mtegratlon |r.1to AlS yet Whale Alert Report System (WRAS)
o Video Snippet Whale Insight

o Direction

2 .
o Distance » Iy
* Cell service or satellite e o
internet (Starlink / Inmarsat s N
/ Oneweb) SR i
* No false alerts o
2021-11-02  2021-11-02 '
11:47:30 11:47:32 1 .
= 278m = 295m A

11
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Current WHOI Yessel Strike Evaluation System

-

Purposes:
1. Collision prevention (conservation)
2. Whale Identification (distribution)

Specs:

* Fully gimballed, 22° FOV, thermal & color cameras
e 1-2nm reliable detection range (7nm max)

* QOperation in up to sea state 6

* Al powered Real-time alerts (20sec), 24/7

* ZERO false alerts (captains never get false alerts)

* Any vessel class

* 2kg, shoebox size 30x20x20cm

Results:
* >15,000 detections in 2023
e 15+ installations worldwide

« Baleen & Toothed whales Good example Small blow  Far distance Bad weather Killer Whale
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		Thermal imaging for automatic whale detectionfrom vessels for real-time vessel-strike mitigation

		Detection technology, thermal imaging cameras

		How to use TI to detect whales

		Why thermal imaging (TI)

		Atlantic Canada Land-based systems

		Vessel-based systems

		Effectiveness for vessel strike mitigation

		Performance metrics: Detection function

		Operation: False Alerts and Missed Whales

		Operation: Alerts

		Current WHOI Vessel Strike Evaluation System

		Thank you!
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Detection & Classification





Workshop Session Goal

[dentify and characterize existing and potential
technology to detect and classify NARWs for the
purposes of informing zone, dynamic or
vessel-specific vessel strike risk reduction action

Characterize the State of Play for detection and
classification technology and identify the most
promising technologies and the priority next steps
to advance their development and deployment

@ NOAA

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service w“‘“ FISHERIES






Workshop Session Format
e Presentations
e Break
e Discussion at Tables

e Polling of Workshop Participants

o Facilitated Discussion of Polling Results

e Promising Pathways and Next Steps

K ‘*%,
3| 4
:
:

o

>

M " FISHERIES

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service





Workshop Session Presentations

Overview of technology available for detection NARWSs

o Collaborative effort, presentation by Katia Mckercher, Fisheries and Oceans Canada
Detection Technology currently being used by Fisheries and Oceans in
Canada

o Katia Mckercher, Fisheries and Oceans Canada

Detection Technology currently being used by NOAA Fisheries in the US

o Danielle Cholewick, NOAA Fisheries, Northeast Fisheries Science Center

Technology that is being explored for possible future application
o Anu Kumar, Office of Naval Research

On-Vessel Detection Technology/Infrared

o Daniel Zitterbart, Woods Hole Oceanographic Institution
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15 minutes
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Questions for Discussion at the Workshop

e In Room Participants will discuss questions at their tables

e Remote Participants can use the following Google Form to
provide input

https://bit.ly/narw-vs-detection-classification

e Session will reconvene in 20 minutes

@ NOAA
>

io &f FISHERIES
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https://bit.ly/narw-vs-detection-classification



Questions for Discussion at the Workshop

¢ What do you see at the promising technologies based on your

sense of impact and feasibility?

o Noting this can vary by location, vessel type, scenario
o What combinations of technologies should be considered?

e What recommendations do you have for developing a
consistent evaluation method for whale detection and

classification technology?

o How could performance be continuously verified?
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Menti Poll

Click on link in Notification

Window
or
I H
Go to www.menti.com E Lrd
Enter code: Oruse QR code
4192 7623
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Promising Pathways and Next Steps

Role of Government, Private
Sector, Partnerships

Most Promising Detection
Technology

Next Steps to Advance

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service






Close Out of Day 1
and
Preview of Day 2





What to Expect for Day 2

e Starting at 8:30
e Opportunity for Quick Reflections from Day 1

e Morning will be spent in and reporting from Breakout Groups
o Modeling
o Aggregation

o Dissemination & Integration

o Other Technologies

e Afternoon will focus on identification of next steps to advance
most promising vessel strike risk reduction technology
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Reminder: how to connect
remotely

R

Wednesday morning - brief plenary:

o To join the workshop Wednesday morning at 8:30, re-use the link in the original
email you received Monday for this workshop and click on the red live feed
button.

Wednesday morning - breakout sessions:
o To join breakout sessions at 8:45 AM, you must leave the main workshop and use

the “breakout session” link provided in the schedule tab on the left side of the
homepage

o When that breakout session concludes (at approximately 11 am), you must leave
that session and re-enter the main workshop via the live stream link on the
homepage. We will remind you of these steps when breakouts conclude.
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Priority Data / Information Gaps related to NARW Detection Technology

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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North Atlantic Right Whale Vessel Strike
Risk Reduction Technology Workshop

March 5 - 6, 2024

Day 2





Workshop Objectives

®Identify, describe and characterize existing and emerging

technologies capable of reducing the risk vessel strikes
pose to North Atlantic right whales (NARWSs) while
maintaining vessel operational needs.

®Foster new and ongoing connections/dialogue among the

many groups and communities pursuing potential vessel
strike risk reduction technology advancements.

®Identifying promising technologies and productive next
steps
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Workshop Purpose

* Obtain information and viewpoints from individual
attendees; not consensus-seeking

* Information collected at this workshop will contribute to
range of information that will informs next steps

e The facilitation team will occasionally use polling to get a
sense of perspectives on issues under discussion. It is not
intended as a “vote” on any issues under discussion.
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Workshop Ground Rules

* Participate actively and respectfully

* Remain open-minded

* Explore with good questions, deep background
knowledge, and a spirit of “can do”

* Focus on the practical and technical

Reminder: Not focusing on

e Proposed Modifications to the Right Whale Speed Rule

e Management actions that may ultimately implement
technology tools
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Information for Workshop Participants

* We are not recording audio or video of the workshop. To
promote productive discussion, we ask that all
workshop participants also refrain from recording
audio or video. That said, we note that this is a public
meeting and participants should be advised that some
participants may not honor our request and may choose
to record the proceedings.

* Participants should be advised that members of the
media are participating as remote participants to the
workshop.
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Day 2

«Concurrent Sessions on 4 Risk Chain Components

e In-person participants will find their breakout group assignment printed on
the back of their name tag

e Remote participants will receive a prompt specific to their breakout group
(instructions on next slide)

«Identification of common and compelling themes
and next steps

« Panel composed of government and affected vessel operator representatives

«Public and Private Partnerships

 Brainstorming of how to build on the discussions at the workshop
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Remote Participants: How to Join Your Breakout
S Noaa Schedule [ I

A Home ¥ My Schedule All Days v ||lQ

t7) Schedule
Wednesday Mar 6

® 8:30am - 8:45am

D Help Desk

Session o

Session, Present

& Join Live Stream Wednesday Mar6 @ 8:45am —12:00pm @

i ' Concurrent Sessions focused on Risk Chain Components

| @ &:5arm =~ 1200pm Download to calendar

Concurrent Sessi

4 Sessions - Tap To Vie

Alorkshan narticinan pdlloarticioate in ane of the four conalirrent sessiong Fach segdionWill begin with a series of _
®12:00pm -1:30pm presentations, followed by an opportunity for input from invited subject matter experts, vessel operators, and other
Lunch Break (lun workshop participants, as time allows.
(additional time Facilitators of each session will provide a 15-minute break during the session

@ 8:45am - 12:00pm

Session M: Modeling/Predicting/Forecasting Whales

NOAA
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Remote Participants: How to Join Your Breakout

Current Subsession O

( Wednesday Mar6 @ 8:45am —-12:00pm
Session M: Modeling/Predicting/Forecasting Whales

Download to calendar

Please click to join this session

‘ \fiictuiniom) wx
1 ’ Password:

Session Goals: (1) Identify and characterize existing and potential technology to predict/forecast/model the spatial and
temporal distribution of NARWSs for the purposes of informing zone, dynamic or vessel-specific vessel strike risk reduction
action; and (2) Characterize the state of play for predicting/forecasting/modeling, identify the most promising technologies
and the priority next steps to advance their development and deployment.

! Presentations

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service






Breakout Session Locations

Risk Component Session Room Assignment

Session M: Modeling/Predicting/Forecasting Spatial and Main Meeting Room (Adams/Madison)
Temporal Density of North Atlantic Right Whales

Session A: Aggregating/Assembling NARW Detections Washington IlI

Session DI: Disseminating and Integrating NARW detections | Washington I/l
and management areas/requirements/advisories

Session O: Other Technology for Reducing NARW Vessel Monroe I/II
Strike Risk

We will reconvene in plenary at 11:15 a.m. for a report
out from each risk component session
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Using Models to Assess the Risk of '
Vessel Strikes of Large Whales
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North Atlantic Right Whale Vessel Strike
Risk Reduction Technology Workshop

Photo: NARW #3360 (“Horton”) and her calf, December 2023, Clearwater Marine Aquarium Research Institute; NOAA permit 26919





Factors Affecting the Probability of NARW Vessel Strike Mortality

Vessels
*Speed
*Draft
*Size (mass, length, etc.)
*Maneuverability (human
safety, load, vessel safety)

Environment

* Sound propagation conditions
(water depth)

* Ambient noise levels
(biological, industrial)

* Sea state

* Light levels (day or night)

* Weather and atmospheric
conditions (wind, waves, fog,

ight, cloud cover)

and the Efficacy of Risk Reduction Technology

Co-occurrence
(different scales in
time and space)

Captains
Awareness of whales
Decision-making process
Risk analysis (human safety,
vessel safety, environment,
distance to whale)

Rules, regulations, best

practices/Navigational
constraints

North Atlantic Right
Whales

* Distribution

* Size and health

* Time at surface

* Demographic (sex, age class)

* Vocalization/availability for
detection

* Behavior (travel, socializing,
feeding, nursing, etc)

* Swim speed
Rositive buoyanc

NOAA
FISHERIES





Objectives

. Review model approaches
and data requirements

. Discuss model applications
and utility for management

s
n of Total Risk per Cell

Can these models be applied i e ‘
in a dynamic framework? / g 4

Garrlson et al. 2022 NOAA Technlcal Memorandum
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Encounter Risk Model

Page 4
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Encounter Rate

Analutical Annrnach

2% 1 .
7‘~e — SC / / ( Vm s Vb )f v (Vm) dvm

V]O = Vessel; Vm = whale speed, r = critical radius

Martin et al. 2016 Methods in Ecology and Evolution 2016, 7, 42-50

Simulation Approach

0° minute™! 20° minute™ 60° minute™’
100 runs 100 runs 100 runs

Keen et al. 2022 Ocean and Coastal Management 224 (2022) 106183

Page 5 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

Rate of interaction
between vessels and
whales at small scales

Rate depends on vessel
speed, whale speed, and
vessel size

Sensitive to “critical
radius” at which a ‘
collision occurs
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Vessel Traffic and Whale Distribution

Transit Length Per Cell (m)

Average Speed per Cell (knots)

Page 6

Transits of vessels >350 ft length

January

AIS data used to characterize

July

spatial and temporal
distribution of vessel traffic

. Account for differences in AIS

requirements for different

vessel classes. Smaller vessels
are underrepresented

. Identify risk by vessel types )

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Vessel Traffic and Whale Distribution

80°W 75°W 70°W 65°W

60°W 55°W

| I Y TN N Y N N Y [N U N N S N S —— L1 1 1 | | I T 1 1

80°W 75°W 70°W 65°W 60°W 55°W
TN NN NN NN Y Y AT TN N TN TN TN Y NN Y T TR UMY TN TN TN TN N TN TN N S SO |

71 Mean abundance: Jan 2011-2020

Cape Cod Bay: 22 (0.66)

GSC to Canada: 92 (1.08)
Hatteras Island to GSC: 218 (0.21)
- South of Hatteras Island: 27 (0.80)

- AlIl: 360 (0.31)

-1 CVs in parentheses
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Roberts et al. 2022 Right whale density model v12
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Mean abundance: Jun 2011-2020

Cape Cod Bay: 0 (0.00)
GSC to NE Channel: 165 (0.20)
Hatteras Island to GSC: 43 (0.29)

All: 208 (0.17)

CVs in parentheses
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Overlap between
whales and vessels
to identify areas of
highest risk

Account for
seasonal variability
in whale density

Can address
uncertainty and
interannual ‘
variation in whaie
distribution
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Whale Dive-Surface Behavior
. Whales spend varying

Y E— e = amounts of time near
. . the surface depending
R on behavioral state
S0 N =B | | .
5 : . Regional differences in
g oz . vulnerability to vessel

strikes
0.00 -~

%.
6@@ »‘\\00. \00) é&%
C)O Q (b'% 03 L] n n
w W & & . Different vulnerability
N\ S
Location based on vessel draftS
Blondin et al. in prep.
@ NOAA
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Vessel Strike Lethality

Observation model
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. Probability that a given strike will be
lethal depends on vessel speed and size
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Biophysical model

Blubber

LyorL, Sublayer Bone
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Whale Behavior: Avoidance Probability

. Whales may or may not

Reaction distance (m) dive to avoid ships with

0 100 200 300 400 500 ] variable reaction
: \ [ e distances
ﬁ . Strike zone:
£ ™
> . Vessel speed and draft
0O 40 : :
P 15 K determine time
Sod o available to reach safe
ale zone

= 10K depths

80

. Shallow water depths ‘

may prevent avoidance
@ NOAA

p: FISHERIES

Blondin et al. in prep.
after McKenna et al. 2015 Endangered Species Research
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Applications: Spatial and Temporal Variation in Risk

Seasonal Variation in humpback whale mortality + Characterize spatial and

— — | National Marine
== Sanctuary

"~ 200-meter isobath

Mortality

I 0.028 - 0.087
B 0.024 - 0.027
[ 0.019-0.023
[ 0.015-0.018

N [ o.011-0014

0.007 - 0.01
I 0.002 - 0.006

I o -0.001

Fig. 6. Distribution of
2012-2017 mean monthly
humpback whale predic-
ted mortality for (A) May,
(B) June, (C) July and (D)
September. Warmer col-
ors represent higher mor-
tality and each color is
half a standard deviation
for the July predictions
except the highest range.
Values are predicted mor-
talities per 1 km? grid cell.
For shipping lane details

see Fig. 1

Rockwood et al. 2020 Endangered Species Research
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temporal variation in risk in
response to whale and vessel
distribution

Informs the design of
management efforts

Quantification of total risk in
a given area - dependent o
model assumptions
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Applications: Informing Management Strategies

. Identify areas of highest risk
to allow tailoring of
management efforts

. Predict the effectiveness of

proposed measures for

Predicted : -
reducing mortalit
effects of 5 y
proposed
seasonal , . Characterize risk by ‘
speed zones : _ _
different vessel categorles

Garrison et al. 2022 NOAA Technical Memorandu

gy )%,
$ ”@
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8 §
3
B
D
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Can these models support dynamic management
or avoidance?

. Model applications to date are static and reflect long term averages. Intended
to characterize risk over large spatial and temporal scales.

Dynamic application would depend on near-realtime or forecasted
predictions of whale occurrence

. Need to fully account for uncertainty and variation in whale behaviors and
updated information on whale habitat use

. Could likely provide regional or sub-regional scale predictions of relative ‘
risk dependant upon integration of current whale distribution

gy N
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North Atlantic Right Whales





Workshop Session Goals

1. Identify and characterize existing and potential
technology to predict/forecast/model the spatial and
temporal distribution of NARWSs
> for the purposes of informing zone, dynamic or

vessel-specific vessel strike risk reduction action

2. Characterize the State of Play for
predicting/forecasting, identify the most promising
technologies/methods and the priority next steps to
advance their development and deployment
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Workshop Session Agenda

e 8:45 Welcome

e 3:50 Panelist presentations

e Setting the Stage
e NARW Density Models

e Using Models to Assess the Risk of Vessel Strikes of Large Whales
e Current, Emerging and Potential Future Tools for Predicting NARW Presence

e Subject matter experts - further insights & prompts for discussion
e Break
e Brainstorming and feedback

e Discussion questions

e Promising pathways and next steps
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Reminder - Ground Rules

e Participate actively and respectfully.
e Remain open-minded.

e Explore with good questions, deep background knowledge, and a
spirit of “can do.”

e Focus on the practical and technical.

e Remote participants:

® (Q&A function in Zoom

e Potential opportunity for folding in verbal comments - raise hand to
request
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Presenters and Invited Subject Matter Experts

Workshop Session Presenters
e Eric Patterson, NOAA Fisheries, Office of Protected Resources
e Jason Roberts, Duke
e Lance Garrison, NOAA Fisheries, Southeast Fisheries Science Center
e Jake Levenson, Bureau of Ocean Energy Management

Workshop Session Invited Subject Matter Experts
e Joel Caplan, Rutgers
e Nathan Crum, Florida Fish and Wildlife Commission (Remote)

Ramy Imam, Lautec

Alexandra Mayette, Canadian Wildlife Federation

Erin Meyer-Gutbrod, Univ of South Carolina (Remote)

Daniel Pendleton, NOAA Fisheries, Northeast Fisheries Science Center

Jessica Redfern, New England Aquarium (Remote)
Rob Schick, Duke (Remote)
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Questions for Discussion

1. Can spatial/temporal whale distribution modeling be useful

for dynamic decisions regarding vessel operations?
a. If so, whatis needed for dynamic models to effectively complement
near real-time observations?

2. For vessel users, what would make model output more useful

for dynamic management and helping make decisions ?
a. What information regarding uncertainty would you find most useful?

3. For vessel users, what formats and types of interface would
make this model easiest to integrate in decision making?
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Menti Poll

Click on link in Zoom Chat Or use QR code

EI"

w

N ' FISHERIES

or

Go to www.menti.com

Enter code:
2453 8453






Promising Pathways and Next Steps

Role of Government, Private

Key Issues and Opportunities Next Steps to Advance Sector, Partnerships
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Priority Data / Information Gaps related to Promising Modeling/Forecasting/ Predicting

Technologies or Methods
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Tha

Please shift back to the plenary session -
we’'ll be debriefing the breakouts right away

Use your AM link to get back to the main
session or use this URL:

e https://narw-workshop.us.chime.live/app/

¥ FISHERIES
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SBOEM

Bureau of Ocean Energy
Management

Current, Emerging and Potential Future Tools for
Predicting North Atlantic Right Whale Presence

B . __*_NARW Vess )_e}ﬁ_trlke Re‘dUCtldﬁﬁr echnology Workshop

B g ?f - “Fa Lk

v 0w

Jacob Levenson

Division of Environmental Sciences
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Tools for Predicting North.At _Whale_ Presence

e

Workshop Goal: Given the challenges with detectability can
we do better predicting NARW occurrence to improve
dynamic management?

o Synthesis of existing literature on predictive technologies

o Conduct a workshop on predictive tools to understand the
status of current tools available.

o ldentify the tools on hand and/or those that can be
developed to better to predict where whales will occur.

o Clarify timeline for development and implementation of
these tools.

&
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Tools and Approaches Reviewed=="""

o> Whale Watch (Hazen)

o Environmental Forecast Modeling to Predict Humpback Arrival (Stepanuk)
o Right Whale Habitat Suitability Models (Pendleton)

o Near Real-Time Density Work for Right Whales (Roberts)

o Ecological Niche Models (Friedlaender)

o Using Dimethyl sulfide to Predict Site Occupancy (Zitterbart)

o Evaluated in a rubric
o Relevance to NARW
o Readiness
o Funding Status
o Research Needs
o Spatial Scale
o Strengths/Weaknesses

g
3 g
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Next Steps

o Literature Review posted on BOEM’s Environmental Studies Information
System. https://espis.boem.gov/Final%20Reports/BOEM 2024-010.pdf

o Workshop report to be posted imminently

o Review rubric
o Interagency agreement to carry out the DMS study with NOAA/WHOI in FY24
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Session XI M:
Modeling/Predicting/Forecasting
Whales - Settlng the Stage

NARW Vessel Strike Risk Red '\%;tlon Technology Workshop
March§024

S

Eric M. Patterson, Ph.D.
NOAA Fisheries, Office of Protected Resources

Photo: NARW #3360 (“Horton”) and her calf, December 2023, Clearwater Marine Aquarium Researc h Institute; NOAA permit 26919





Setting the Stage

Modeling to reduce NARW
vessel strikes

 The ocean is very big...

The North Atlantic Right Whale

Major Habitat Areas

Canadian Critical Habitat Areas

United States Critical Habitat Areas
Primary right whale sighting locations

Occasional right whale sighting locations

AY putheast

150 300 600 Kilometers
%o, N I 1
Anderson Cabol

ter fi {5
Center for O 751150 300 Nautical Miles

R
Map by: Brooke Hodge Y BOECenter for Ocean Life at the New England Aguarium
Data Sources: NOAA, E i, DelonmesBEBCO, NOAA NGDC, and other contributors

NOAA

FISHERIES
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Modeling to reduce NARW
vessel strikes

 The ocean is very big...

* Monitoring, regardless of method, will
always be imperfect

NOAA Fisheries

D oS
ST
X
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Setting the Stage

Modeling to reduce NARW
vessel strikes

 The ocean is very big...

* Monitoring, regardless of method, will
always be imperfect

* Vessel-based detection will likely
always be challenging
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Modeling to reduce NARW
vessel strikes

 The ocean is very big...

* Monitoring, regardless of method, will
always be imperfect

* Vessel-based detection will likely
always be challenging

* Evasive action is not always possible

Suez Canal Authority, Associated Press
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Modeling to reduce NARW
vessel strikes

 The ocean is very big...

* Monitoring, regardless of method, will
always be imperfect

* Vessel-based detection will likely
always be challenging

* Evasive action is not always possible

 Models can help! Here, focused on:
e (Characterize NARW distributions
e Assess vessel strike risk

o Inform conservation measures
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Setting the Stage

"All models are wrong,
but some are useful.”

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries

Service

An Accidental

Statistician

The Life and Memories of George E. P. Box

George'El B Box

g

A
WILEY

s NOAA
FISHERIES





Review of past, current, and planned

agency investments in modeling

NARW Vessel Strike Risk Reduction Technology Workshop: Session XI M
March 2024

Eric M. Patterson, Ph.D.
NOAA Fisheries, Office of Protected Resources

<. NOAA
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Atlantic Fleet Training and
Testing (AFTT) Phase III
Environmental Impact Statement

U.S. Navy Marine Species Density

verseas Environmentq
® D evel O p m e nt b e g an 2 0 1 2 e ——— Volu Database Phase I1I for the Atlantic

Fleet Training and Testing Area
Final Technical Report

* Dataset: 1992-2014, 895,000 km of
effort, and 1,634 sightings

* First NARW habitat-based density
distribution model

TOS,
¢ 5
c
2 NOAA
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Atlantic Fleet Training and Testing

(AFTT) Phase III Environmental
Impact Statement (EIS)

* Development began 2012

* Dataset: 1992-2014, 895,000 km of
effort, and 1,634 sightings

* First NARW habitat-based density
distribution model

* Robertsetal. 2016

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

‘www.nature.com/scientificreports

SCIENTIFIC REPg}RTS

'Habitat-based cetacean dbénsity
-models for the U.S. Atlantic and
- Gulf of Mexico

Jason J. Roberts?, Benjamin D. Best™2, Laura Mannocci, Ei Fujioka?, Patrick N. Halpin,
. Debra L. Palka®, Lance P. Garrison®, Keith D. Mullin®, Timothy V. N. Cole?, Christin B. Khan?,
ch2016 : WilliamA. McLellan®, D. Ann Pabst® & Gwen G. Lockhart”

Received: 18 Novemb

Accepted: 17 Februa:
100°W 95°W 90°W 85°W 80°W 75°W

East Coast (EC)
Aerial surveys
NEFSC Marine mammal abundance surveys
NEFSC Right Whale Sighting Surveys (NARWSS)
NJDEP New Jersey Ecological Baseline Study
—— SEFSC Mid-Atlantic Tursiops Surveys (MATS)
——— SEFSC Southeast Cetacean Aerial Surveys (SECAS)
—— UNCW Navy surveys
—— UNCW Marine mammal surveys, 2002
UNCW Right whale surveys, 2005-2008
VAMSC Virginia Wind Energy Area surveys
Shipboard surveys
~——— NEFSC Marine mammal abundance surveys
—— NJDEP New Jersey Ecological Baseline Study
SEFSC Marine mammal abundance surveys

Gulf of Mexico (GOM)
All surveys conducted by SEFSC
Aerial surveys
GOMEX92-96
- GulfCet |
GulfCet Il
GuIfSCAT 2007
Shipboard surveys ]
Abundance surveys, 2003-2009 : 25°N
Oceanic CetShip
Shelf CetShip

95°W 90°W 80°W 75°W
Figure 1. Analysis regions and line transect surveys used in this study.

ence Cente
sri, DeLorme, GEBCO,

of North Carolina
produced with ArcG
NOAA NGDC, and other contributors.

, Virginia Aquarium & Marin,
s.com); background map credits
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Atlantic Fleet Training and Testing
(AFTT) Phase III Environmental

Impact Statement (EIS)
* Development began 2012

* Dataset: 1992-2014, 895,000 km of
effort, and 1,634 sightings

* First NARW habitat-based density
distribution model

* Robertsetal. 2016

Roberts et al. 2016

2. NOAA

Page 11 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service . FISHERIES






* Roberts et al. 2016 supported NOAA Fisheries’ MMPA
and ESA work (e.g., Incidental Take Authorizations, NOAA
Biological Opinions, etc.)

* Needed more frequent updates/improvements (U.S.
Navy - 5/7 yrs)

o ATMOS,
oS 2
e X
2
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* Roberts et al. 2016 supported NOAA Fisheries’ MMPA
and ESA work (e.g., Incidental Take Authorizations,
Biological Opinions, etc.)

* Needed more frequent updates/improvements (U.S.
Navy - 5/7 yrs)

* 2019: 1-year cooperative agreement
e Improvements in Cape Cod Bay and eliminated edge effects

* 2020: 5-year cooperative agreement

Incorporate additional survey effort

Evaluate ways to incorporate acoustic and opportunistic data
Develop and incorporate prey covariate layer(s)

Evaluate alternative approaches and improvements

Develop separate models for pre/post 2010 habitat use shift
Develop transboundary model in collaboration with Canada
Additional improvements supported by U.S. Navy (e.g.,
improved method for incorporating uncertainty)
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NOAA and Duke Collaboration on NARW model

Version 12.1

° IHCOI‘p orated data through North Atlantic right whale Mean abundance: Jan 2011-2020
2 0 2 O Surveys and sightings , Cape Cod Bay: 22 (0.66)
Jan 2011-2020 = GSC to Canada: 92 (1.08)

Hatteras Island to GSC: 218 (0.21)
South of Hatteras Island: 27 (0.80)

 Two time periods (eras)
(2003-2009; 2010-2020)

e Reformulated and refitted

All: 360 (0.31)

CVs in parentheses

Individuals / 100 km?

deteCthn fUIlCthl’lS and \ , ', : 7 : Me3-10 I:]o.ss-1.po:lo.m-q.1oo
. N ¥ [ 40-6.3 [ ]0.40-0.63 | 10.040 -0.063
Spatlal mOdels 7 { ‘ ) A { 0 2.5-4.0 [ ]0.25-0.40 | 0.025 - 0.040

[7116-25 [_0.16-0.25 Il 0.016 -0.025
[ 11.0-1.6 [ 10.10-0.16 | 0.000 -0.016

* Updated environmental
covariates and added several
candidate covariates

0 50 100

e Improved method to account
for uncertainty from model
parameters and temporal

Variability \ - T\ 3 ::ﬂggelzzzr;l:mz 12
e Evaluated with acoustic data o S = Sownrmr |
0 100 200 400 = : 0 100 200 400
Marine Marine
*  Supports U.S. Navy AFTT : &= _ &=
Phase IV EIS 76°W 75°W 74°W 73°W 72°W 71°W 70°W 69°W 76°W 75°W 74°W 73°W 72°W 71°W 70°W 69°W

Roberts et al. 2023; Roberts et al. In Press

NOAA
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January

e Updates to Garrison et al. 2022

Vessel Tranist Length Per Cell Vessal Tranist Length Per Cell
Large Vessels

Transit Length Per Cell (m)

Reaction distance (m)
0 100 200

SRsoae
h Strike zone:
=

Whale

depth (m)

Safe zone

Blondin et al. In Review; Garrison et al. In Prep

NOAA
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What is Next?

* Updates to Garrison et al. 2022

* Transboundary model(s) - first
release expected in 2025

. Angelia Vanderl... Jason Roberts

5

son Roberts

Angelia Vanderlaan

NOAA
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Updates to Garrison et al. 2022 e S e

0~90

release expected in 2025 o

Transboundary model(s) - first “\/ ol

* Near-real time model
development in collaboration

') mo els (il (G O
e Collaborating Speuesexperts Managers and (\ &Y
with Bureau of Ocean Ener e
\ modelers Models support
Products derived from z /
Management (BOEM)

Roberts, Curtice, and Halpin 2024

ATMOS,
o 15, 8
D)
E NOAA
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What is Next?

* Updates to Garrison et al. 2022

* Transboundary model(s) - first
release expected in 2025

* Near-real time model
development in collaboration

with Bureau of Ocean Energy
Management (BOEM)

* Informed by this workshop!

© NOAA
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Questions?

(save for discussion please)

<, NOAA

\ygf FISHERIES





		Session XI M:odeling/Predicting/ForecastingWhales - Setting the Stage

		Setting the Stage

		Review of past, current, and plannedagency investments in modeling

		U.S. Navy Environmental Compliance

		NOAA and Duke Collaboration on NARW model

		What is Next?

		Questions?








North Atlantic Right Whale Density Models

NOAA Fisheries NARW Vessel Strike Risk Reduction Technology Workshop
Session M: Modeling/Predicting/Forecasting Whales
6 March 2024

Jason J. Roberts
and Pat N. Halpin

Marine Geospatial Ecology Lab
Duke University

Photo of NARW #3790 taken by
New England Aquarium under Canadian permits @ Duke e g
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In partnership with our many collaborators, who make these models possible
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What is modeling?

Models consolidate raw data into useful theories about the world:

* Photographs of whales [] estimates of whale abundance

E=3

North Atlantic right whale

Segments and sightings o §
2003-2020 3 O /
5N X
A 3N 7 b
& ,ﬁ%: <






Why do we need to model whale density?

There’s only 356 whales; can’t we just track them all with GPS tags?
* Long duration implantable tags may impact whale health
* Its too hard and expensive to track enough of them with short duration tags

Can’t we just pool all whale sightings into a big map and apply
mitigations in the areas that have lots of sightings?

* It wouldn’t account for gaps in survey coverage or variations in effort

* It wouldn’t address how detection probability varies by survey platform,
team, ocean conditions, whale dive behavior, and other important factors





Example: Spatial and temporal gaps in SNE in

Aerial survey transects Aerial survey transects
* Right whale sightil * Right whale sighting

~—— Aerial survey transects ~—— Aerial survey transects
* Right whale sighting * Right whale sighting






Example: Spatial and temporal gaps in SNE in

Aerial survey transects Aerial survey transects
* Right whale sighting * Right whale sighting

Opportunistic sightings
May 16-19, 2019

Aerial survey transects

* Right whale sighting
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Cetacean survey programs

Institution Full Name

FWRI FWC Fish and Wildlife Research Institute

HDR HDR, Inc.

MCR Marine Conservation Research

NEAq New England Aquarium

NEFSC NOAA Northeast Fisheries Science Center

NJDEP New Jersey Department of Environmental Protection
NYS-DEC/TT New York State Department of Environmental Conservation and Tetra Tech, Inc.
SEFSC NOAA Southeast Fisheries Science Center

UNCW University of North Carolina Wilmington

VAMSC Virginia Aquarium & Marine Science Center

WLT/SSA/CMARI  Wildlife Trust, Sea to Shore Alliance, and Clearwater Marine Aquarium Research Institute

= MARINE

OF NaTURR

- AOUARIUM vienipSosaien RESEARCH & A
e PRESERVATION QD
marine
ST laniniasy GEORGIA |-)2 reseatchorg
New England = center DIPARTHENT O NATURALRESOURCES
Aquarium 'WILDLIFE RESOURCES DIVISION
BOEM CLEARWATER NEWYORK | Department of T
Busoauor Ocean Encaoy Masacient MARINE AQUARIUM GPPORTUNITY. i |
Conservation
TETRA TECH






March-May 2019
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2] Aerial survey transects
150 m _ —— New England Aquarium
——— NOAA AMAPPS
X gils | ‘ / ~— ~ |~ NOAA NARWSS

NYSDEC / Tetra Tech
e Right whale sighting





Photo: Scott and Mary Flanders






Detection
functions

Detection probability

Detection probability

02 04 06 08 1.0

0.0

NOAA NEFSC AMAPPS

342 sightings, right truncated at 1500 m (6%)

—— Mean ESHW =457 m

457 m

0 500 1000 1500

New England Aquarium

441 sightings, left trunc. 71 m (0%), right trunc. 3704 m (4%)

02 04 06 08 1.0

0.0

—— Mean ESHW = 1304 m

I I I I
0 1000 2000 3000

Distance

172 sightings, left trunc. 125 m (6%), right trunc. 2100 m (4%)

02 04 06 08 1.0

0.0

1.0

00 02 04 06 0.8

NYS-DEC / Tetra Tech

—— Mean ESHW =804 m

0 500 1000 1500 2000

NOAA NEFSC NARWSS

1088 sightings, right truncated at 5236 m (6%)

—— Mean ESHW =2025m

0 1000 2000 3000 4000 5000

Distance

Effective strip half widths
of large whale detection
functions for the four
programs on the previous
slide quantify their
differences in detection
probability

Note: to simplify this
comparison, this slide does
not show the detection
functions actually used for
modeling, which include
covariates such as sea state





Density surface modeling (DSM)

(Hedley and Buckland 2004; Miller et al. 2013)

Line transects

Eua» '
i
gﬂﬁ-
Detectability

models

||||||||||
mmmmmm
HCUmVGPARSA(173)

Normal Q-Q Plot Rt
| 5 | I
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Mistogram of residuals Response va. Fitled Valoes

D e

Spatial model
(GAM)

Model checking

and diagnostics

Predictions

b

|
|

Oceanographic
covariates

4

Adapted from figure
by David L. Miller





Applications to the vessel strike problem

Two parallel modeling projects covering U.S. east coast:

1. Long term hindcast
* Maps of mean monthly density averaged over a range of years
* Widely used for management of NARW and ~30 other cetaceans

Risk reduction actions within static
seasonal defined areas where there

* Download: https://seamap.env.duke.edu/models/Duke/EC/ s i eonfience gt NaRWe i
e Publication: https://doi.org/10.3354/meps14547

strikes

2. Near real-time nowcast
* Maps of predicted daily density issued in near real-time e Rk relUion veteminiernd
. . . defined areas in response to to a vessel where
Development started in 2023; release anticipated 2027-28 near real-ime whale il o i

. i it vessel are L_Jsed to dete_ct
SLEClions I those areas NARWSs and inform real-time

Funded jointly by NOAA and BOEM navigationl decisions

Also includes vessel
modifications

Initially NARW but could be expanded to other species
Initially nowcasts but could do short term forecasts if data allow



https://seamap.env.duke.edu/models/Duke/EC/

https://doi.org/10.3354/meps14547
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Long term hindcast: applications to vessel strikes

#*_ Monthly mean
vessel transit
- distance from AIS

Probability that a strike is lethal (“PLETH”),
accounting for vessel transit distance (“d”),
for large whale species

A~
[ Eah

Hindcasts of
mean monthly
density of right,
humpback, fin, ¢
and sei whales Y- =

Hindcasts of
mean monthly
Total PLETHd

-
Total PLETHd vessel strike model

(Redfern et al. 2024)

https://doi.org/10.1016/j.biocon.2023.110427
\ /

Lethality risk model
(Conn and Silber 2013)




https://doi.org/10.1016/j.biocon.2023.110427



Long term hlndcast appllcatlons to vessel strikes

Lethality risk model
“ (Garrison et al. in prep)

Vessel strike mortality risk model

(Blondin et al. in prep)

* (1 — Pavoid) * Pstrike depth ’ p(vs)mortality|strike N, N,

25°N j?\’

Monthly mean vessel
transit distance from AIS

NARW dive
behavior
Hindcasts of
mean monthly
M =
NARW density M= At
NARW vessel
av0|da.nce Hindcasts of
behavior

Note: This is a hypothetical
illustration. Please consult

for actual details of their process.

mean monthly
mortality risk

NOAA
Stakeholder

input and other data
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Observation systems  Long term archives Near real-time Time-series predictions Skill assessment

nnnnnnn

density model ;. =4 | &

model

X ‘ | Predict model Density Uncertainty
' across archives '
| | y 4
North Atlantic right whale |
8 | [

Yo Assess prediction skill using
e - visual and acoustic archive
— E(N)) = Ajexp| By + Zﬁ\ (:il\):|
> | ‘

WA~

I

e | Nowcasts and/or forecasts

Model fitting Candidate models that can assimilate '

new oceanographic, visual, and
acoustic data without refitting

Select model

» M Y-l
and de.ploy to E(N)) = djexp | o+ D fi(zx) Densit ‘ tainty
operation L Automated ensity ncertainty

L rediction .
- i) P Skill assessment
Acoustic monitoring ey Y

Operational model

Near real-time data flow






Correlation between monthly acoustic presence and density

Acoustic
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All models are wrong, but some are useful == —as
(George Box 1978) —

-

WILDLIFE ano , 5 )
OFFSHORE WIND = . S

W'@'w Models are llke poht:c:ans support them use

Photo taken under ’ them but don’t unquestlon/ngly trust them
NMFS permits

23644-02, 27272-01, ST " =t Morrlson etal. 1998)
24359, and 22156-03.
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		North Atlantic Right Whale Density Models

		In partnership with our many collaborators, who make these models possible:

		What is modeling?

		Why do we need to model whale density?

		Example: Spatial and temporal gaps in SNE inMarch-May

		Example: Spatial and temporal gaps in SNE inMarch-May

		Cetacean survey programs

		March-May 2019

		Detectionfunctions

		Density surface modeling (DSM)

		Applications to the vessel strike problem

		Long-termhindcast model

		Long term hindcast: applications to vessel strikes

		Long term hindcast: applications to vessel strikes

		Near real-timedensity model

		Correlation between monthly acoustic presence and density

		Thank you!
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Close Out of Day 1
and
Preview of Day 2





What to Expect for Day 2

e Starting at 8:30
e Opportunity for Quick Reflections from Day 1
e Morning will be spent in and reporting from Breakout Groups

o Afternoon will focus on identification of next steps to advance
most promising vessel strike risk reduction technology

o What to do and How to do it
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Reminder of how to connect
for Remote Participants

o Tojoin the workshop Wednesday morning (or if you have to leave the workshop at any
point and want to rejoin), re-use the link in the original email you received Monday for
this workshop and once again click on the red live feed button.

o To join the breakout sessions on Wednesday morning, workshop participants will have
to leave the main workshop after the first session Wednesday morning and use the link
they have been provided through the schedule tab on the left side of the homepage to
join their breakout session. When that breakout session concludes (approximately 11
am Wednesday), you will have to leave that session and re-enter the main workshop via
the live stream link on the homepage.
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v NEFSC Passive Acoustic Monitoring (PAM)

&e‘
Wnent of

Near Real-Time PAM

T

Archival PAM

* NEFSC/BOEM =

© NEFSC/MEDMR
® NEFSC/Navy
© ONMS/NEFSC

© SEFSC
UMCES
‘ e UNH
3 | & WHOI et al.
y ¢ DFO
I:] WHOI; DFO; et al. Glider Coverage

j ) [Estl, Tomile ), NOAR, USGS, Genaral Batymetric Chart afihe
A\, Mational Canters for Emironmental Infermation
ANCED






PACM Data

X Passive Acoustic Cetacean Map s https://apps-nefsc.fisheries.noaa.gov/pacm © asour  m usercue % Tovr ()
;‘:,‘j‘,::f::j{f’;’;mwm ) I u e Allows exploration of all publically-available PAM {eend °

I 8 detections for both mysticetes and odontocetes oot A—
Bottom-Mounted Mooring €  Surface Buoy @ DSe ggc;w;esnﬁt:wm
i locum L] . c
L ® Archival and Real-Time data SRtk AR RS
ADVANCED FILTERS... a 1
e na e Multi-platform (mobile and stationary) . i

e AN (AR ARt e Federal, State, Industry, Researcher, NGO, and
i et el International data contributions (19+ organizations)

START (] Normalize by Effort

# Days Recorded

Years: 2004 to 2022 Gliders

3
g
([ J

Updated routinely to have most recent archival data ]
oo displayed (soon: near real time)

5,000

# Days Recorded

e Anyone with detection data for any species can
contribute using PACM data templates

Detection Results

Detected |
Possibly
Not Detected

|
Not Analyzed |
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Submitting Acoustic Detection Data

%5
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Download templates at:
https://www.fisheries.noaa.gov/resource/document/passive-acoustic-reporting-system-templates %

H ©- - PACM_TEMPLATE_DETECTIONDATA - Excel

File Home Insert Page Layout Formulas Data Review  View  Acrobat Q Tell me what you want to do... Sign in ,o+ Share

S 2006-01-23T00:00:00-05:00

B C D E = G H | J K

VUNIQUE_ID ANALYSIS_PERIOD_START_DATETIME ANALYSIS_PERIOD_END_DATETIME "ANALYSIS_F ANALYSIS_T SPECIES_C(ACOUSTIC_ N_VALIDAT CALL_TYPE; DETECTIONVPROTOCOL_REFERENCE DETECTId

|NEFSC_SBNMS_200601_CH3_3
NEFSC_SBNMS_200601_CH3_3
|NEFSC_SBNMS_200601_CH3_3
|NEFSC_SBNMS_200601_CH3_3
|NEFSC_SBNMS_200601_CH3_3
NEFSC_SBNMS_200601_CH3_3
NEFSC_SBNMS_200601_CH3_3

AMECCO _CRRINAC ANACA4 F11ID D

1
2
3
4
5
6
7
8
o}

Detection_Data_Template

2006-01-06T00:00:00-05:00
2006-01-07T00:00:00-05:00
2006-01-08T00:00:00-05:00
2006-01-09T00:00:00-05:00
2006-01-10T00:00:00-05:00
2006-01-11T00:00:00-05:00
2006-01-12700:00:00-05:00

ANNE N1_12TAN.ON.O0 NE.ON

Field_Definitions

2006-01-07T00:00:00-05:00
2006-01-08T00:00:00-05:00
2006-01-09T00:00:00-05:00
2006-01-10T00:00:00-05:00
2006-01-11T00:00:00-05:00
2006-01-12T00:00:00-05:00
2006-01-13T00:00:00-05:00

ANNE N1 _1ATAOONON NE.ON

86400 UTC-5
86400 UTC-5
86400 UTC-5
86400 UTC-5
86400 UTC-5
86400 UTC-5
86400 UTC-5

ocAnn LITCO ©

Species_Codes | Call_Type_Codes | Filename_Instructions

RIWH
RIWH
RIWH
RIWH
RIWH
RIWH
RIWH

P
®

N

0 UPCALL
0 UPCALL
0 UPCALL
0 UPCALL
0 UPCALL
0 UPCALL
0 UPCALL

N LineALL

LFDCS
LFDCS
LFDCS
LFDCS
LFDCS
LFDCS
LFDCS

Lrnec

Baumgartner & Mussoline IDL
Baumgartner & Mussoline IDL
Baumgartner & Mussoline IDL
Baumgartner & Mussoline IDL
Baumgartner & Mussoline IDL
Baumgartner & Mussoline IDL
Baumgartner & Mussoline IDL

Templates for detection data, metadata, & GPS data (mobile platforms)
Real-time NARW acoustic detection reporting template (mitigation)
Compatible with NOAA’s National Centers for Environmental Information (NCEI) data archives

Submit to nmfs.nec.pacmdata@noaa.gov





Y. Passive Acoustic Cetacean Map https://apps-nefsc.fisheries.noaa.gov/pacm © asour M usercume % Tour ()

Select a Species/Group
North Atlantic Right Whale
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PACM Access

. Passive Acoustic Cetacean Map . https://apps-nefsc.fisheries.noaa.gov/pacm © Asour  m usercune % Tor ()

Select a Species/Group Legen d
| North Atlantic Right Whale - -

o e National Decision Support Tool used by Recordeq Days
Select Platform Type(s) 156,937 of 156,937 (100%)
I §) (SRS researchers and managers CATARE
Glider (Slocum) @ u

Stationary Platforms

1,000

e

® Long-term information on species seasonal
and temporal acoustic occurrence

100
Season: Jan 1 to Dec 31 50
1

# Days Recorded

iffe ® Requestable detections database coming
LR e G o e soon, modeled after the North Atlantic
Right Whale Consortium

START

Years: 2004 to 2022

®
g

15,000

15000 o  Will allow for data permissions and e
i request notifications to be set

# Days Recorded

Detection Results

Detected |

Possibly

Not Detected |
Not Analyzed |






Database and Maintenance

* PACM developed by Jeffrey Walker

* Website hosted and managed by NOAA NMFS NEFSC portal

* Building Google Cloud Platform (GCP) acoustic database — National NOAA PACM

O

Noaa.gov address accounts will upload data (SC, ONMS, I0QS, other)

Will allow for external organizations to enter, manage, and edit their own
data (with username and passwords) via login.gov

Will incorporate QA/QC checks upon entering data before committed to
database

https://apps-nefsc.fisheries.noaa.gov/pacm





Considerations

* Requires basic understanding of acoustic detection data to interpret correctly
o Absence of detections does not = absence of animals

o  Only shows species presence based on call types analyzed

o Requires documentation on analysis methods for detection @

e Relies on data contributors’ expertise

https://apps-nefsc.fisheries.noaa.gov/pacm -
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Aggregating / Assembling NARW
Detections





Workshop Session Goal

Identify and characterize existing and potential technology/methods to
aggregate /assemble information on NARW presence.

For each method, identify the incoming data sources and types, any
methods for verification and discuss the time lag (between detection to
aggregation).

Characterize the State of Play for aggregating NARW detections.

Identify the most promising technologies/methods and the priority next
steps to advance their development and deployment.
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Presenters and Invited Expert

Workshop Session Presenters

e Hansen Johnson, New England Aquarium

e Genevieve Davis, NOAA Fisheries, Northeast Fisheries Science Center
e Virgil Zitterlind, Conserve.iO

¢ Olivia Pisano, Fisheries and Oceans Canada (Remote)

Workshop Session Invited Expert

e Dave Wiley, NOAA Stellwagen Bank National Marine Sanctuary (Remote)
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Workshop Session Format

e Framing of the Session

o Mike Asaro, NOAA Fisheries, Northeast Fisheries Science Center

e Presentations

e Opportunity for Subject Matter Expert to add Perspective
e Break
e Discussion

o Poll
e Promising Pathways and Next Steps
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Overview of Aggregation of NARW Detections

e What do we mean by Aggregation?

o Assembling data in a single location or site for near real time
decision-making to reduce vessel strike risk
o Serving up NARW detections in a user friendly manner
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Kinds of Aggregation Tools

e What kinds of broad aggregation tools are there currently and how do they broadly
function temporally and spatially.

e Some only aggregate one type of detections (e.g., acoustic) but that can be from multiple platforms (e.g., gliders, buoys, towed
arrays) and others collect multiple types of detection data (e.g., acoustics and visual observations)

e Some show definite sightings from dedicated survey platforms

e Some show opportunistic sightings (with various degrees of validation)

e Some show details of the detection method and platform (effort, tracks)

e Some show protected areas, shipping channels, etc.

e Different user interfaces with differing degrees of customization/user interface
e Some directly accept reports from users

e Some are delivered through an app, some are websites

e Some may have direct links to management agencies/decision making and others are informational

e Who is responsible for reviewing, approving or running these tools?

e We will see a variety in the presentations today

e (Government can be a contributor to sites and/or a holder of sites

@ NOAA

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service Y. FISHERIES






¥ FISHERIES





		Slide 1

		Slide 2

		Slide 3

		Slide 4

		Slide 5

		Slide 6

		Slide 7




WhaleMap

A system for collating and displaying
whale survey results in near real-time

North Atlantic Right Whale Vessel Strike Risk Reduction Workshop
March 5-6, 2024

Hansen Johnson
Kraus Marine Mammal Conservation Program
Anderson Cabot Center for Ocean Life at the New England Aquarium
hjohnson@neag.org
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Design

WhaleMap is designed to:

* Incorporate whale detection and survey effort from all survey methods in near real-time
* Allow survey teams to easily contribute and retain complete control over their data

* Provide the latest data in an accurate, user-friendly, and publicly accessible format

e Operate transparently using open-source tools and with limited supervision

WhaleMap does NOT:

* Perform significant quality-control, or take responsibility for verifying contributions
* Provide a long-term database for survey results
* Allow access to raw or processed data without appropriate permission





How it Works

Survey data are uploaded to a remote
repository (e.g., Google Drive)

Data are copied to the WhaleMap server

Custom code extracts detections and
effort

Data are combined, displayed online, and
made available for management

Entire process repeats every 15 minutes

Johnson H, Morrison D, Taggart C (2021) WhaleMap: a tool to
collate and display whale survey results in near real-time.
Journal of Open Source Software 6:3094.
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Displays

Summary map
(whalemap.org)
LATEST RIGHT WHALE OBSERVATIONS

Last 14 days of sightings, effort, and acoustic detections

SUMMARY MAP MAP KEY
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Infrastructure

* Funding from the Marine Mammal Commission to develop long term
infrastructure for WhaleMap:

* Migrated WhaleMap to New England Aquarium in 2021
* Hosted in the cloud

* Trained a team of curators to run the system
* Incorporated as a North Atlantic right whale consortium (NARWC) database

* Access to WhaleMap data feed is curated by the NARWC

* All code is open source and available at
https://github.com/hansenjohnson/WhaleMap




https://github.com/hansenjohnson/WhaleMap



Strengths and Limitations

Strengths Limitations

* Data aggregation is fast (<15 min) e Data are preliminary, subject to
change, and cannot be shared

* Limited impact on survey teams : g
without permission

* |[ssues are typically fixed quickly _ :
* Somewhat resource-intensive

e Custom data processing
* System is transparent, open source, * Supervision
and trusted e Curator training

* Results are publicly available

* Maintained by right whale
researchers





Summary

* WhaleMap is an open-source software system for collating and
displaying whale survey results in near real-time

* Designed to minimize workload on survey teams and allow them to
retain control over their data

* Currently processes data from all US contributors, and shares data
with Whale Insight to provide coast-wide coverage

* Provides real-time data required for dynamic management

e Built with a stable infrastructure that will allow it to be maintained in
perpetuity





Questions?

Contact me
hjohnson@neaq.org

More information

WhaleMap publication: https://joss.theoj.org/papers/10.21105/joss.03094
WhaleMap source code: https://github.com/hansenjohnson/whalemap
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I * I Fisheries and Oceans Péches et Océans

Canada Canada

Whale Insight: Serving Canada as a near-real time data
aggregation and dissemination tool for the management and
protection of the North Atlantic right whale in Canadian waters

North Atlantic Right Whale Vessel Strike Risk
Reduction Technology Workshop
March 6, 2024

@ Photo Credit: Joint NOAA/DFO Aerial Survey Team
el

of Ocean Science

or Sustainable Development
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WHALE INSIGHT

— Whale Insight is a DFO-led, publicly accessible,
and bilingual visualization tool launched in May
2022 that is modeled after WhaleMap!

— It collects and displays validated detections
(visual and acoustic) of North Atlantic right
whales reported in near-real time by various
contributors across eastern Canada 4

— Detection and track line data are available to
decision makers and the public in near-real time
through two interactive interfaces

— Recently endorsed as a Decade Action under
the UN Decade of Ocean Science for
(\O_ Sustainable Development
(&

=

®)

1 United Nations Decade

21 o Ocean s I Johnson H, Morrison D, Ta ; ' an "
of Ocean Science ) , Taggart C (2021). WhaleMap: a tool to collate and display whale survey results
30 for Sustanabe Development in near real-time. Journal of Open Source Software, 6(62), C ada

2
2

oo



https://joss.theoj.org/papers/10.21105/joss.03094
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Canada Canada

WHY A CANADIAN VERSION?

— Designed for the Canadian context and focused on

*l

NARW in eastern Canadian waters since 2017

Facilitates the operationalization and
implementation of Canada’s dynamic
management measures in an open and
transparent manner

Fosters collaboration within and across
governments, agencies, industry sectors, NGOs,
and academia

Supports the research community in planning
scientific activities

Assists in communicating Canada’s NARW
monitoring and surveillance activities to the public

Whale Observations
Date Time: 2023/10/
Species: right
Score: definite visua
Number: 3

Calves: 0

Platform: vesse

Name: MICS Sirocco

¢ Q@

eeeeee

10f9

e Strait
CHS, Esri, GEBCO, Garmin, NaturalVue | Esri C

o

2
3

1 United Nations Decade
of Ocean Science
0 for Sustainable Development

i+l

Canada
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DATA CONTRIBUTORS & SHARING

—

—

Near-real time detections come from a variety of sources:

« Government of Canada surveillance and enforcement
teams

« External partners and trusted sources

* Opportunistic reports from non-expert sources and
the public

Data Sharing Agreements are developed with trusted
sources to establish a direct data sharing pipeline with
Whale Insight

All detections on Whale Insight are contributed or
validated by qualified marine mammal experts

NARW sightings are reported as soon as possible,
generally within the same day as sighted, using
established protocols

WASP, DFO

2021 United Nations Decade
of Ocean Science
2030 for Sustainable Development
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Anderson Cabot —— %
_Center for Ocean Life ~ S~—== New England
at the New England Aquarium s Aquarlum
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|

|

|

|

I INST'TUTE UNIVERSITY OF NEW BRUNSWICK

' I *I Fisheries and Oceans  Péches et Océans l * I Transport
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|

|

|

Canada Canada Canada
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|

|
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|

|

|

Canads
NICK HAWKINS PHOTOGRAPHY eCEOTR ' ana’ a :
|

|

|

|

|

WOODS HOLE
OCEANOGRAPHIC
INSTITUTION'

Canadian Garde cdtiere /
DALHOUSIE
| I* I Coast Guard canadienne UNIVERSITY e

| CBPWP

US-based contributors

|
| Canadian-based contributors

DATA EXCHANGE PIPELINE

WHALE INSIGHT WHALEMAP

United Nations Decade

%a of Ocean Science

2 . - L s
2030 for sustainable peveiopment.~ Thi@ank you to all contributors. Many are highlighted above, and there are more! Canada
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WhaleMap:
Detections and Tracks
from US-based Acoustic Surveys Visual Surveys Opportunistic
contributors
D 77} l | | | |
|
F I Glider Buoy Aircraft Vessel Opportunistic
(@) | Detections & Detections & Detections & Detections & Detections &
| Track lines Track lines Track lines Track lines Track lines
E |
| }
N |
Vv : Combined Canadian Detections & Track lines
| : ¢
R GIS
o 1 / / i
N ! layers Combined & Geo-processed
M : > Detections & Tracks
E |
N ! '
|
/’"j'_ T I Whale Insight Summary Map + Whale Insight Advanced Map
«@_: Baleine-en-vue Carte Sommaire Baleine-en-vue Carte Avancée

21 United Nations Decade
of Ocean Science
30 for Sustainable Development

2
2

o
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SUMMARY MAP ADVANGED MAP

Best for mobile devices Designed for desktop use
14 days of detections & basic filtering Advanced data exploration

I*I Government ~ Gouvernement Francais
of Canada  du Canada

7 ale Insig 0 0

Right whale observations
Data from:
2023-5-9 to 2023-5-23

» ﬁ--/ . . o
Filter by date s E Currently viewing:
fm 1 ’ @© Past 14 days - —
et | 7 O current Month Number of definite sighting events
| | ! O Current Week 45
i - - .
[ O Today Number of whales sighted
| O Pick a date range 59
I Filter by species (includes
| Chateur = : ;
3 w Right whales only Bay v‘"l%—\—“\‘“““ K ‘ Number of definite acoustic detections
I RN 5
3 (O North Atlantic Right Whale
i Filter by calves sighted ‘ Number of possible acoustic detections
Earliest observation
il H 5/18/2022,11:37 AM
Filter by platform type | ‘ (local ime)
O Buoy H
O Plane i Brunswick HOME BUTTON
O Vessel 1 ﬂ:h Click this button to reset the map to its
! original extent.
Filter detections by platform name i
| LEGEND
| M“"’" Z WS g 3 Clickthis button to display the dynamic
Filter by score/type % o " CHs, Esr, GEBCO, DeLorme, NeturalVue | Esi Canade, Earl HERE, Germin, FAO, NOAA, U... g ‘ehgef\dr which adé “;“5 depending on your
» = T — = — chosen layers and filters.
[ Definite acoustic \ TiiGa a1 proliminasy. dats;sLbjockto change; Snd ot to,ba USad WHhoUt HarTIssion Tom 1 ConBbUDES:
O Definite visual LAYER SELECTION TOOL
visus . § — 9 Click this button to show a list of map
Filter by number of whales Acoustic detections Sighting events NF ayers that can be tumed off or on
Right Whale O LEE = i P PEE= T e BASEMAP SELECTION TOOL
), 02 o 22 oy 22 ay 25 oy 26 oy 27 oy 26 Mayls  May20  May22  May2e  May2e 71 Click this button o show a [ist of basemaps
Detection Type oFTliactEe O3+ o EIE  that can be chosen for the map.
£ definite acoustic definite visual
g I : —_ TOGGLE FULLSCREEN
@ Acoustic , Washington : i Use this button to make the map full
b | e m i i e i L e I screen [currently not available on mobile
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Visual LB
(] Acoustic Survay Effort Visual Survey Effort | Moo key [[ stamus [] e

g 4 I AR il
400 km ¥ g
| 300 mi I —~ ] Esri, GEBCO, DeLorme, NaturalVue | Province of Nova Scotia, Esri, HERE, Garmin, FAO, NOAA, US. Power bEl Version 10110 (publahed 202205-11) Canadm
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LOOKING AHEAD

— Whale Insight transforms scientific data into
actionable insights that inform the management
and protection of the NARW in Canada

— The platform has succeeded in building
meaningful partnerships, encouraging trust and
collaboration within the community, and fostering
new whale detection technologies

— Limitations include the need for increased
capacity, resources, and expertise, as well as the
Impact to data contributors

—  We continue to seek opportunities to improve the
==y, platform, with new features and improvements i‘ FOR ACCESS _|

(@33 coming in 2025 canada.ca/whale-insight-map

2021 United Nations Decade »
of Ocean Science bl

2030 for Sustainable Development CaIlada
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Conserve IO

Whale Alerf #SeeReportSave - Since 2012

Virgil Zetterlind | vzett@conserve.lO Deanna Zetterlind | deanna@conserve.lO

Photo Credit: ©VVanessa Mignon
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Conserve.iO
e Whale Alert Is:

* Information and Sighting Dissemination
Service

* Free mobile app and web maps
« Machine APlIs for automatic sharing

. Opportunlstlc & Effort-based Sighting Service
Trusted Observer Networks (Orca Network,

Channel Islands Naturalist Corps, Marine Mammal
Center, NOAA Whale Alert Alaska, Orca Network,

...)
* Moderated Public Sightings from App

nght Whale Voluntary Dyn:

[ oo syt . Slghtlng and Information Aggregator
T I Other databases (WhaleMap, Acartia, ...)

* Autonomous Systems (Acoustics)

« Social Media (Orca Network)

« Zone Data (NOAA, DFO, ProtectedSeas, WSC)






OO Sl e Sighting Aggregation:

Whale Alert and Spotter users (Near real time to
24hr)
* Public opportunistic sightings
» Opportunistic and Effort from organized groups like
Channel Islands Naturalist Corp, Marine Mammal
Center, Alaska Cruise Ships / NPS

* Acoustic buoy and glider networks (Near real
time)

e Other databases (Varies)
 WhaleMap, Acartia

* Social Media (Near real time¥)
« Orca Network funded to transcribe during
Photo Credit: National Park peak Southern Resident Killer Whale season

Service






conserve2... Information Aggregation:

. « Marine mammal zones and key MPAs
« Spatial boundaries

Sl ARGl - Effective dates and seasons
el 1o oot your gping. « Summarized rules related to marine mammals

Your current position is:

* Regionalized Species Information
Helping Stranded Marine Life - Whales, Dolphins, ° L|ke|y SpGCleS and pr|or|ty I|Sts

Seals and Turtles
Marine mammals and sea turtles sometimes end up on

* Response networks and contact info for

become entrapped or disoriented and unable to return to

their natural habitat without assistance. These events are t I t d t d H

known as strandings. In some cases, live stranded e n a n g e I I le n a n S ra n I n g
animals can be rescued, rehabilitated, and returned to the

wild. In every case, whether alive or dead, stranded ) Ap p roach g u id el i n eS

marine mammals and sea turtles reveal valuable
information about their lives.

If you find a stranded animal, seek immediate " "

e Other marine info
Marine mammals and sea turtles are protected species,

only local and state officials and people by NOAA

fisheries or Fisheries and Oceans Canada may legally * N a Uti Ca I Ch a rts fo r U S a n d Ca n ad a (n 0 n

handle live and dead animals.

Monitor from a safe distance (100 or more yards n aVI g atl O n )

away).

Do not touch the animal or try to push it back into the ° N OAA th d t' d

water. Doing so can cause the animal to re-strand and Wea e r a n I e S
die. If it goes back into the water on its own, do not follow

it or try to swim with it.





Conserve.iO
Our Users:

= « Boating / Coastal Public

* Free mobile app with 10+ years on the App
stores

« AIS distribution pending

* Industry and Government
* Required use under NPS Glacier Bay Permit
* 100% follow up in U.S. Southeast by FL FWC /
NOAA for NARW, WhaleMap
» National Marine Sanctuary Observers
« Whale Report Alert System

e NGOs & Universities
« Benioff UCSB WhaleSafe
 Marine Mammal Center
* Husavik University

Photo Credit:
Kevin Bailey





conserve2.... Whale Alert Strengths:

e Established Relationships
o Sourcing sightings is complex and requires significant human effort (trust)
beyond often complex technical work
o Simplifies getting sightings to all stakeholders through a single service that
respects attribution, usage, and other stipulations on sharing with granularity
e Track Record
o Demonstrated history (10+ years) working across governments, NGOs,
industry, and public
o High technical reliability at low cost
e Marine Roots
o Conserve.lO was born out of a marine e-nav company and understands the
particular challenges of the marine environment
o Services and Apps are designed to work in all types of connectivity





consere!2.... Whale Alert Challenges:

e Building relationships

O

Establishing trust, in a more connected & real time world how do we mitigate
potential downsides of sighting sharing?

e Interagency / Interorganizational support

O

Whale Alert is almost entirely funded through private philanthropy although it
provides valuable industry and government services
A broader, more stable funding pool would enable significant expansion of

features and audience
As protective measures and penalties increase, so must support of the tools that

help enable compliance

e Outreach

O

@)

Fundamentally, the Whale Alert tech base is mature, stable, and easily scaled
Marine audiences are fragmented and regional - direct outreach and establishing
local partnerships with boater organizations is the only way to build awareness

and ultimately use





Conserve.iO

Technology for a Better Planet

I'd lik
3like to rgpg
port &

Live

Dead or |n Distress

Opportunity:

NARW plight is drawing more awareness
and funding than ever before
« Capitalize on increased resources in a

cooperative way

Increased interest and willingness to
partner and innovate

« Significant new interest from both recreational
and commercial marine sectors to find solutions

« Opportunity for science and civic orgs to directly
impact real time management and reduce risk

« Government willingness to allow
experimentation and trials

Growing public awareness and engagement
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rth Atlantic Right Whale Vessel Strike

No
Risk Reduction Technology Workshop

- Jorge Arroyo | Nav Systems SME | CGHQ (CG-NAV) c
) IS-Ie%IllilI‘elltz;lnd Vice-Chair of IALA’s Digital Technology Committee
° Dissemination & Integration Session

T





12'h largest navy in the world,

The U.S. Coast Guard is... yet about the size of the NYPD

the Nation’s oldest, continuous 250 cutters (ships)

. . 2,000 small boats
seagoing service (1790) 200 aircraft

65,000 AtoNs

U000

Multi-mission,
Multi-authority

Only agency with
authority to enforce

[ Defense Readiness
[ Migrant Interdiction all U.S. laws @ sea
[ Drug Interdiction
QO Search & Rescue | Agency which
O Ice Operations mandates carriage
Q Ports, Waterways, | of marine navigation
& Coastal Security | cquipment
O Marine Safety
[ Aids to Navigation
[ Marine Environmental
Protection Member of the
d Ell%?gcm)irlne Resources 6 Armed Forces &
Q

Other Law Enforcement 8 Uniformed Services
O 44,500 active duty | 7,724 reservists
3 31,000 auxiliarists
d 8,577 civilians
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of Homelnd Securty INFORMATION
Const Guara DISSEMINATION

LOCAL NOTICE TO MARINER :
oC OTICE TO S (Prlnt)

e Ops
District: 1 Week: 08/24
rint
COASTAL WATERS FROM EASTPORT, MAINE TO SHREWSBURY, NEW JERSEY D USCG LOC8| Notice to Mariners
Resou * Unless otherwise indicated, missing and destroyed structures are presumed to be in the immediate vicinity of assigned position. Mariners should L N M *
proceed with caution. ( )
* The Local Notice to Mariners is a weekly edition.
* Inquiries, published articles or Information: mail to: DO1-SMB-LNM@uscg.mil. hf Cap D P rOd u Ced by U SCG D | Strl Cts
- : : to
* The U.S. Coast Pilot supplements the navigational information shown on nautical charts. . .
* The Coast Pilot, along with its corrections, are available online at https://nauticalcharts.noaa.gov/publications/coast-pilot/index.html. D G OV De I |Ve ry E m a I I | RSS Fe ed S
|tes
* The Local Notice to Mariners is available online at https://navcen.uscg.gov/local-notices-to-mariners-by-cg-district . H .
d USCG Marine Information Bulletins
* Updated Light List is available online: https://navcen.uscg.gov/light-lists.
i (MSIB)
* Weekly updates to all Light Lists: https://navcen.uscg.gov/weekly-light-lists
* Information on Private Aids to Navigation is available at: http://www.usharbormaster.com/ D U S C G H m r t
* Reports of Channel conditions can be found at the Army Corps of Engineers website at: O e p O
http://www.nan.usace.army.mil/Missions/Navigation/ControllingDepthReports.aspx. . .
* NOAA Chart Corrections and Chart Viewer: https://www.nauticalcharts.noaa.gov €edas. D U SCG G Ul d e I N eS
4
* NOAA Tides and Currents can be found at: http://www.tidesandcurrents.noaa.gov/. oy
L L b O USCG Maritime Commons
we
* The United States Coast Guard Navigation Information Service (NIS), operated by the USCG Navigation Center, is staffed 24 hours a day, 7 days a H H E3
H week. The NIS provides information on the current operational status, effective policies, and general information for GPS and DGPS. The NIS also D NGA NOtlce to Ma rrners (NTM)
disseminates Safety Broadcasts (BNM), Local Notice to Mariners (LNM), and the latest Notice Advisory to Navstar Users (NANU). NANU notices can be
obtained via email subscription through the USCG Navigation Center website: https://navcen.uscg.gov/nanu-information. In addition, the NIS
Maritif investigates all reports of degradation or loss of GPS, DGPS or AIS service. Users are encouraged to report all degradation or loss of radio navigation € D N GA N AVWA R N A reas
services to the NIS via any of the following: Phone: (703) 313-5900, mail to: tis-sg-nisws@uscg.mil, or on the internet at: https://navcen.uscg.gov/. H
Nav Sy PLEASE IMMEDIATELY REPORT DISCREPANCIES IN AIDS TO NAVIGATION TO THE NEAREST COAST GUARD UNIT D U S C oa St P| I Ot %k
COMMANDER, FIRST COAST GUARD DISTRICT (dpw) e
Wateny 408 Atlantic Av_fpue, Bosto(né h;gzsza;%ssef’us 02110-3350 % . d .
elephone: (61 -
- T (e required carriage on most
onta http://www.uscg.mil/d1/prevention/Marineinforegulations.asp .
commercial vessels
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What is AIS? What for? How’s it work?

It's an Autonomous, Continuous, a Collision Avoidance U Autonomously & continuously reports near real-time
Non-Proprietary, Open Broadcast, position, identity & status

World-wide VTS tool O 3 modes of operation: automatic/self-reporting, assigned,
Navigation-Communication a Coastal Surveillance interrogation/polling

Protocol ) Robust - 4500 reports per minute

- - ; (] Versatile - multiple standard digital interfaces and display

Radar is required on vessels over 300 GT (SOLAS) | 1600 GRT (U.S. CFR) and all U.S. commercial tug options (i.e., radar, ECS/EDCIS, INS, PPU, PC, etc.) but not
ECDIS (SOLAS) is required on seagoing ships over 3,000 GT and passenger ships over 500 GT required on ECS/ECDIS or U.S. radars.

Internationally Adopted & Required
IMO SOLAS Regulation V/19.2.4 (2000)

U Tankers, passenger vessels & other ships > 300 GT

Mandated by Marine Transportation & Security
Act of 2002 (46 U.S.C. 7014, 33 CFR 164.46)
U Commercial self-propelled vessels > 65 feet

O Towing Vessels > 26 feet & 600 hp

U

Passenger vessels as determined by USCG (i.e.,
self-propelled vessel certificated for 150+ passengers)

U those the USCG deems necessary for safety (i.e., dredges
and vessels moving certain dangerous, flammable or
combustible liquid cargo in bulk)



http://www.google.com/aclk?sa=l&ai=CFabc0RFxUsPYC8e6ggeylYCoBOzQzP8DnOn6uUDk-qPXnwEICRADIN7Nzx4oBFCdk-ykB2DJhqOH1KOAEKAB6qOU_wPIAQeqBCVP0Ezmn6KNG8DtIZCVViBfKbThWJti5KydKl0lc5b8cN0gPRvYwAUFoAYmgAf-22uQBwPgEoztp_Ofw4uyPA&sig=AOD64_0N7PCOOIEgKvmj-1DnNsrsHEL3UA&ctype=5&ved=0CEUQ-hIwBw&adurl=http://www.rkdms.com/redirect?c=554640098&en=27&cl=481&u=http://www.westmarine.com/webapp/wcs/stores/servlet/Product_11151_10001_795855_-1?ci_src=14110944&ci_sku=795855&cid=sc_googlepla&device=c&network=g&matchtype=&kw=%7bkeyword%7d



Position Reports — autonomous (au), assigned (as), or

1,23 interrogated (in) every 10 sec or less
4 | Base Station Report — UTC/ & position every 10 sec
- Class A static & voyage related data every 6 min or upon a
status change
6,7,8 | Binary Message — addressed, acknowledgement or broadcast
9 | SAR aircraft position report every 10 sec
10,11 | UTC/Date - enquiry and response
12,13, | Safety Text Message — addressed, acknowledgement or
14 | broadcast as needed | < 90 characters | 85 addressed
15 | Interrogation — request for specific messages
16 | Assignment Mode Command
17 | Binary Message — DGNSS Correction
18,19 | Class B Reports — position & extended data every 15/30 sec
20 | Data Link Management — reserve slots
21 | ATON Report — position & status (2-slots)
22 | Channel Management
23 | Group Assignment
24 | Class B-CS Static Data every 6 min
25 | Binary Message - single-slot
26 | Binary Message - multi-slot (STDMA)
27 | Long Range Report every on Ch. 74/74

ASTx | ASRx | ANTagets | 557 | s577 | s57Lists |
Basic | WorkBoat | Nav | Route | GPS | aiSinfo | a15? |
Suvey | MNavdids |  BuoyTending Right Whale
Time to Expire -4h -54m -55s
Latitude 42°13'47.19" N
Longitude 069° 57" 18.37"
Radius 9260 R. W}t
Start Time 2008.10.15 16:37:0
. . Type Right whale detection
Dlsplaylng MMSI 3669734 ||~
. Timed Circular Notices | cPa | Type |
AS M S |S 3669734: Right whale detection 20:51:48  Timed Circular Notice
3669734 Restiicted Area 20:43:45  Timed Circular Notice
3669734: Restiicted Area 20:47.42  Timed Circular Notice
. 3663734: Resticled Aiea 204539 Timed Cicular Notice
o pt ional 3969734 it e deecton 203575 Tied CrerNolee
3669734: Right whale detection 20:36:15 Timed Circular Notice
35587345 Highl whale delection 20333502 Timed Circulav Nolice
exce pt ON | BRI 088 Te b o
post-2022 | ysCcG RDC - NMFS
Integrated Stellwagen Bank
Navigation NARW Area
Systems Notice

] Area notice — broadcast & addressed

i Route information — broadcast & addressed

Text description — broadcast & addressed
* | Regulus Il - [Info ‘(‘11400,)" ;

Metey

IMO Binary (Application) Specific Messages

Jescriptions

I  Extended ship static and voyage-related data*
i Dangerous cargo indication*
4 Environmental Data

Some Area

circle or point

rectangle

sector (pie)

polyline

polygon

associated
text

i

=

Caution Area:
Marine mammals
habitat

Caution Area:
Marine mammals
in area — reduce
speed

Caution Area:
Marine mammals
in area — stay clear

Caution Area:
Marine mammals
in area — report
sightings

Example of point symbol

AN

Example of area symbol

- -
_______
- -

- P
--’F-
----
—,’
f-_
-
JF-'

Caution Area:
Protected habitat —
reduce speed






Alaska _ NAIS Snapshot on Sun, 9/27/23
Boston-to-Jacksonville FL

4540 Total Vessels Tracked by NAIS

By AIS Class

1687, 39% w/AIS Class A

NAIS provide by
MXAK 150+ AIS stations

L\ J
./ —~

J f .‘.' o (.')

JRES S 2675/ 61% w/AIS Class B
’ 2274  49% <=65ft
1762  44%|> 65ft
209 5% |0ft = default
962  7%Length NULL
NAIS Data Available
44m  144ft AVG Length

NAIS Live Feeds (Federal partners, i.e.,

37m

121ft MEDIUM Length

NOAA)
NAVCEN Historical Data Requests (HDR) 1799 40% Rec
BOEM-NOAA MarineCadastre.gov AIS AtoN 535| 12%Sail
Reports 460/ 10%|Tow
NAIS > 550/day 360 8% Fish
100+ Private 296, 7% Pax
. I AtoN 266, 6% Cargo
NAIS Base Station 260 oot Tanker
 hand 548 12% Specialty
16 0% Local (Tug + Tow)
22 0% Other, not defined
30 1% Unknown = default
CYenba 39 1% Type NULL
S 1270  28% Rec
/'q'*""' 491 11% Sail
&5
108 2% Fish
- 7| 0% Tow <8m
NAIS & LOMA Broadcast © NAIS: 2 I T —
8 0% | Other, not defined
Als Base StatiOI'IS @ LOMA: 18 0% Unknown
1961| 43%|Total






The Marine Milieu Is Being Digitized

Phase 1
Route Monitoring Mode

S-101 ENC
S-102 Bathymetry 2026

S-104 Water Level .
S-111 Surface Currents Requwed

S-124 Navigational Warnings 2029
$-129 UKC Management

Critical Framework
IHO Geospatial Information Registry
S-98 Interoperability Specification
S-100 Universal Hydrographic Data Model
S-128 Catalogue of Nautical Products
S-164 Test Data Set for S-100 and ECDIS
Type Approval

Phase 2 2029

Route Planning Mode

S-122 Marine Protected Areas

S-123 Marine Radio Services

S-125 Marine Aids to Navigation (AtoN)
S-126 Marine Physical Environment

S-127 Marine Traffic Management

S-131 Marine Harbour Infrastructure
S-411 Ice Information (WMO)

S-412 Weather and Wave Hazards (WMO)

Water Level Information
$-104 | 1 surface N avigation

Electronic Navigational
Chart (ENC)

§-101

Weather Overlay
S-412 UcoMM)

<

‘\.
aﬁ"

e

Alds to Navigation
S-201 llrmnlm

> -
s-129 | Usdwiauica \ S

Management (UKCM) R
; L

Marine 5
$-122 | potected Areas S =1

® Bathymetric
$-102 Surface

Is a Marine Waze in our future?

THE S-100 UNIVERSAL HYDROGRAPHIC DATA MODEL

NOAA Sunsetting Paper Charts, ENC’s will be dual-fueled till 203x
USCG is amending its chart carriage requirements, ANPRM 3/28/2022





AIS 2.0 | Next GEN AIS
VHF Data Exchange System (VDES)

Satellite
Repurposing of the VHF-FM @

Public Correspondence Band

Analog-to-Digital Conversion

32x greater throughput

4 Components:
O AIS1+2, LR AIS 1+2
Q ASM 1+2,

Q VDE-TER: 4 Ch. transmit
4 Ch. receive

Q 6 Ch. |

It’s performance & carriage
requirements currently
under discussion at IMO

SAT Up3

Long range 4.6 MHz
. . AIS Ship transmit channels for VDE separation AIS-VDE ship receiving bandwidth
Available in 2026






United States Coast Guard
Office of Navigation Systems

“We Help Mariners Get There"
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Automatic right whale alerts to Mariners
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USCG AIS Carriage Requirements

The following vessels are required to install and use a Class A AIS transponder:

. All commercial vessels of 65 feet or more in length (except as
defined below)

. Towing vessels of 26 feet or more in length and more than 600 h.p.

. Vessels certificated to carry more than 150 passengers

. Passenger vessels that are 65 feet or more and certificated to carry

less than 150 passengers but operate in a Vessel Traffic Service area
or at speeds in excess of 14 knots

. Dredges that operate near a commercial channel

. Vessels engaged in the movement of certain dangerous cargo, or
flammable or combustible liquid cargo in bulk

In addition, the following vessels will be required to install and use at least a Class B
AlS transponder:

° Commercial fishing vessels that are 65 feet or more in length

° Commercial passenger vessels that are 65 feet or more and are
certificated to carry less than 150 passengers but do not operate in a
Vessel Traffic Service area or at speeds in excess of 14 knots

° Dredges operating outside shipping fairways

NOAA Vessel Speed Restrictions

All vessels greater than or equal to 65 ft (19.8 m) in overall length and subject
to the jurisdiction of the United States, and all other vessels greater than or equal
to 65 ft (19.8 m) in overall length entering or departing a port or place subject to
the jurisdiction of the United States.

These restrictions shall not apply to U.S. vessels owned or operated by, or under
contract to, the Federal Government. This exemption extends to foreign sovereign
vessels when they are engaging in joint exercises with the U.S. Department of the
Navy.

In addition, these restrictions do not apply to law enforcement vessels of a State, or
political subdivision thereof, when engaged in law enforcement or search and
rescue duties.




https://www.milltechmarine.com/Class-A-AIS-Transponders_c_42.html

https://www.milltechmarine.com/Class-B-AIS-Transponders_c_43.html

https://www.milltechmarine.com/Class-B-AIS-Transponders_c_43.html



Automatic Identification System (AIS) & North Atlantic Right Whales (NARW)

Transmit Power (Watts) 12.5 W /2 W (low-power) 5 W/2W (low-power)

. Self-organizing Time-Division Multiple Access Carrier-sense TDMA
BrimagyAccessiScheme (SOTDMA) SOTRMA non-competing with SOTDMA units

Either every 2,3 2,6 0r 10s Either every 5, I50r 30 s
Position Reporting Rate based on speed and course change. based on speed (2-14, 14-23, >23 kts)
Every 3 min. when < 3 kts. Every 3 min. when < 2 kts.

Static Data Reporting Rate Every 6 min Every 6 min
EreiansyRarae 25 kHz bandwidth between 25 kHz bandwidth between 25 kHz bandwidth at minimum between
equency;hang 156.025 MHz to 162.025 MHz 156.025 MHz to 162.025 MHz 161.500 MHz to 162.025 MHz
Dedicated DSC Receiver for
Channel Management
Internal Global Navigation Satellite System &

connection to an External Electronic Positioning
System (EPFS)

i et i b i

Every30's
Every 3 min. when < 2 kts.

Position Source / WGS-84 to
1/10,0000 of minute of arc

S i ik “
ransmit Optional, and only with n
" _ dterable pre-configived messages
Application Specific Messaging Receive & Transmit (up to 3 slots) Receive Optional, cannot Transmit
Transiiie Da Al No Rate of Turn, Navigation Status, No Rate of Turn, Navigation Status,
Destination, ETA, Draft, or IMO# Destination, ETA, Draft, or IMO#

International Electrotechnical
Commission (IEC) IEC 61993-2 |EC 62287-2 IEC 62287-1
Certification Standard

Homeland
Security






Capabilities

e Safety Related Text Messages
Binary Messages / Geographic Notices
e Virtual Markers (virtual buoys)

Specifications

e Cloud based / Internet backhaul
Software driven automatic messaging
25 NM Max radio range





Automatic text notification
to individual non-compliant
AIS equipped vessels in the
active NOAA SMAs in/near
Cape Cod Bay.

Available Today

Integrate NOAA Dynamic
Management Areas and
interface with Whale Alert,
Whale Map & NOAA data sets.

Expand coverage along U.S. East
Coast, focusing on Seasonal
Management Areas.

May - October 2024

Implement geographic notice
capabilities to send DMA
polygons to mariner screens.

Full NOAA SMA coverage
except portions of Great South
Channel.

November 2024





Speed rule: Vessels 65+ feet < 10 knot speed in an active SMA

Triggered by vessels speeding within Cape Cod Bay SMA

Text “MAX SPEED 10 KTS PER 50CFR224.105-31"

Captures AIS Class A acknowledgement messages

Coming soon: NOAA Off Race Point SMA coverage
(pending FCC license)





13956.4
44194 5
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SN S MIS_Provincetown ASTA
e, im0 G Y — (radio site)
i gl g Approx. 25 nm range

14.5 Knots

Glastonbury Windham

1 60 NARW
~ | Sighted on
02/12/2024

NOAA Dynamic o NOAA Dynamic

Management Area - Management Area -
24nm SW of 27nm SE of Chatham MA

Nantucket






Geographic Notices to AIS displays and chartplotters

Coverage of current NOAA SMAs along the East Coast

Phase 3 Completion: November 2024





Puts near real-time whale information on vessel bridges
Automated, targeted messages to non-compliant vessels
Operational and active in Cape Cod Bay

Waiting for 100+ pending permits with the USCG and FCC
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Martime Information Systems, Inc.

Maritime Information Systems Inc.

11 Snow Shore Road

Orleans, MA 02653
401-247-7780
info@maritimeinfosystems.com
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Disseminating and Integrating NARW
detections and management areas into
navigational systems in a manner that
facilitates effective risk reduction action





Workshop Session Goal

Identify and characterize existing and potential technology to
deliver information on NARW presence and management areas
in a manner that facilitates timely and effective evasive action.

Characterize the State of Play for disseminating such

information and integrating it into navigational software for a
variety of vessel operational categories.

Identify the most promising technologies/methods and the
priority next steps to advance their development and
deployment.
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Presenters and Invited Subject Matter Experts

Workshop Session Presenters

Shaun Ruge, Garmin

Jorge Arroyo, U.S. Coast Guard

Moses Calouro, Maritime Information Systems
Captain Steve White, Marine Exchange of Alaska

Workshop Session Invited Experts

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

Jeff Adams, NOAA Office of Protected Resources

David Steckler, Mysticetus

Alex Mitchell, Ocean Wise

Darren Wright, NOAA Office of Coast Survey: Precision Navigation System (Remote)
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Workshop Session Format

* Framing of the Session
* Presentations
®* Panel presentations
® Opportunity for Subject Matter Experts to add Perspective
® (Clarifying Questions
* Break
* Discussion 1: Perspectives on potential technologies
e Poll

* Discussion 2: Promising Pathways and Next Steps
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Framing of the Session

e What do we mean by Dissemination and Integration?

o Yesterday we focused on detection and classification - which %w T
is a critical first step but alone does not reduce risk R

Camera (IR or

o  Another session this morning is focused on aggregating
detections |sw. ...

PAM (fixed

o This session is focused on getting those aggregated detections s

\ N ~N :
\ A Vesgel N SO Vessel
\ \Tracklng.QS\\ SN N Tracking:
N = N SN vmMs
I o, N u

and whale management areas in the right hands at the right
time so that mariners can take action to reduce vessel strike

risk

e Based on discussion with Panelists, we are proposing organizing the discussion to focus on recreational and commercial
vessels separately to think about how we deliver whale and whale management information to vessels
o  What are the current tools? Are we making maximum use of the available tools?
o  What promising opportunities are on the horizon?
o What technology gaps or other barriers are there to effectively get information to:
i. Recreational vessels

ii. Commercial vessels

) NOAA
)’ FISHERIES

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service





Promising Pathways and Next Steps - Recreational
‘-

Most Promising Vessel Strike Risk Next Steps to Role of Government, Private
Reduction Technology Advance Sector, Partnerships

Priority Data / Information Gaps related to Most Promising Technologies or Methods
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Promising Pathways and Next Steps - Commercial Vessels

Most Promising Vessel Strike Risk Next Steps to Role of Government, Private
Reduction Technology Advance Sector, Partnerships

Priority Data / Information Gaps related to Most Promising Technologies or Methods
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Some Themes from Day One

* A few themes for us to consider as we talk about this
morning....
® “AlS for all” - something you want to consider?
® Actionable information to bridge - what does this look like?

®* Timely DMAs - what does early notice mean?

® PPUs

* Anything else you all heard that we should be adding to
the list?
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Prese¢

e Panel presentations

e Additional perspectives from invited subject matter
experts

e C(larifying questions from participants

Nyg¥ FISHERIES
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What Type of Data?

Points
e Singular location of a thing
 Example: Observations, Detections, Aids To Navigation

Polygons
* Boundaries depicting an area
* Example: Marine Protection Areas (Seasonal or Dynamic)

Attribution
* Descriptive data fields defining the nature of the thing
* Applies to both points and polygons

Messages

» Related to AIS (Automatic Identification System)
* Text based statements advising mariner

* Broad brush or vessel specific

LATEST RIGHT WHALE OBSERVATIONS

Last 14 days of sightings, effort, and acoustic detections

SUMMARY MAP MAP KEY

MANAGEMENT MEASURES REPORT SIGHTING REPORT DEAD/DISTRESSED WHALE

Current time (UTC): February 29, 2024 17:56:08

Right whale observations
Data from:
- Boston 2024-02-15 - 2024-02-29

Rhode Island.
o Sound) G
o eorges
nd °
and SoY . Nay

JJJJJ

These data are preliminary data, subject to change, and not to be used without permission from the contributor(s).

Source: Whalemap.org






Dissemination - Marine Cartography

Source Data Database Chart

Procurement Integration Publishing Distribution

I =

(R

» Alert
» Advise
Source 2 Database File Repository Ve;i:olc;;art > Influence
As fast as 24 hours from Procurement to Published Chart

Strengths: Weaknesses:

* Operationally Available, Low cost * Processing/production time

* Wide variety of distribution methods * Timeliness is dependent on connectivity

e Supported by a wide variety of manufacturers | | * Opportunity to improve UX






Marine Cartography Display Example

N 41°48.987 9. Waypoint |5° Auto Guidance |5~ 4 RouteTo |A  Measure
'\/'PA FIPRRUT I D AR | TPy JR 0 o W070°25.182'

Speed Limited

-
Icons, objects, or chart itself B
can be queried to review ) \ e
’ 70

A underlying attribution. (
L . o A Discharging Prohibited A
%

9
73
eee

Y s
Precautlonary_‘Area (SEE Loweér Zooms)
: c$—|05 I
_0.5mi A

Where To ‘

50 CFR 224.105: All vessels greater than or equal to 65ft/19.8m in
length must slow to speeds of 10 knots or less in seasonal
management areas.

Category of Restricted Area: Nature Reserve

Restriction: Speed Limited
Status: Periodic/Intermittent Example text pulled from

Cape Cod Bay SMA.

Precautionary area: 50 CFR 226.203, 224.103c. It is illegal to
approach any right whale anywhere closer than 457.2 meters/500
yards: Navigation regulations are published in Chapter 2 of the U.S.
Coast Pilot for this geographic area. Refer to regulation section
numbers.






Dissemination - Marine Cartography — “Near” Real-Time

{\ " WhaleAlert
U Reducing whale stikes word-wide

Community

 “Near” Real time = 10 seconds — 1 min between mobile devices, 1 hour snap to mfd

* Large Audience — Chart plotters, Garmin ActiveCaptain, Navionics Boating, 3" party SDK

Web Site

Input * Point Objects — Points of Interest (POI) such as Anchorages or Hazards

Mobile
Phone App * Opportunity for Community Integration

Strengths: Weaknesses:
Vessel Chart e Operationally Available, Low cost * Requires Internet Connectivity
Display * Crowd Sourced contribution * Chart plotter - 1 hour layer snap lag

e Supported by several manufacturers | ¢ Development required to support
* Available as API for 3™ parties Whale specific POI






Display Example - “Near” Real-Time

; : W070°25.835' - -
1. Observations entered through mobile 15T ss7n oM b _
. . - R Right Whale

Right Whale app. Distributed to cloud. 75 P :

2. Point layer sync’d from mobile app to : ~
chart plotter over local WiFi (not internet). —

. :‘.‘ Arrival: 07:56pm
3. Observation points available during ¢ ,

Right Whale

41°48.944'N, 70°25.874'W

Summary

Hazard

Comments (0)

Write Comment






Integration - Interoperability and NMEA

3 Paths to Integration: National Marine Electronics Association (NMEA):

- Native B2B development - Custodian of marine electronics communication standards

- Generic display protocol such as HTML5 and HDMI - Membership made up of many companies

- NMEA 2000 standard PGNs for interoperability - Promotes interoperability with common public network (CAN)

@ TWAI\(I 1:5 WAVS & NMEA partnership to draft NMEA Hi
askrorce 2000 standard PGN for Endangered Species

Whale and Vessel Safety Taskforce

Integration Example
Detection Event Detection Translation Another Device Responds

L

&) @ | = | | =

Detection device translates event Navigation display listens to
to NMEA2000 pgn, broadcasts public network, receives pgn,
over public network on-board. then reacts.

—

Local device
detects whale





Integration Display Examples

Native — One to one development
Example: FLIR camera integration
Integrated with Chart plotter and
other onboard equipment.

HTMLS Integration

Example: Sea.Al detection system
2 way display and control, no
other MFD function integration.

05”; @ AIS Alarm: A dangerous target was detected.  Change Alarm 0K

10UM

GPS Positior
N 47°38.717
W122°28.151"

NMEA 2000 PGNs

Example: AIS targets
One-to-many — interoperable
Can be integrated with other
Chart plotter functions.






Dissemination + Integration

Automatic Identification System (AIS):
 Many leisure craft are fitted with AIS equipped devices. Receive vs. Transmit
e AIS standards support movement of Points, Messages, and Polygons

Virtual Aid to Navigation (ATON) Hhele MIS ASTA

Navigate To

Activate Target

+ Symbol Position

N 26° 12.7889'
sohe W 14° 63.124’

0069

Range Bearing

1.2 Ml 67°M

GPS Speed GPS Heading

2.0 mph 221°M

X

Engage

Standby

Message Receipt Example |

5 MAX SPEED 10KTS

S50CFR224.105-31

United States Coast Guard Atlantic Area speed
restrictions to protect North Atlantic Whales. Please
limit speed.

Toolbars Options

Strengths:

* Widespread use and adoption, Standardized, low cost
* Not reliant on Internet connection
* Integrated with Navigation Displays, Audible Alarms

Weaknesses:
* Changes may be necessary to support Whale specific POl & polygons
* Broadcast distance






Summary of Key Points
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Summary of Key Points

Relevant marine electronics are widely available on vessels in both leisure and commercial categories
A variety of dissemination methods can be deployed in parallel to broaden reach

Rapid Cartography Dissemination and Integration is operationally available and used today

AlS based real-time dissemination is commonly adopted, removes dependence on the internet, and
can be used disseminate and receive whale data

National Marine Electronics Association (NMEA) standards are a way to achieve widespread

integration and interoperability for detection systems and aggregated data structure
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MARINE SAFETY SITES

* Weather Sensors

* AlS Receivers

* AIS Transceivers (AtoN)
* DSC Receivers

* VHF-FM Transceivers

* Tidal Current Sensors

e Sea Surface Cameras

MXAK’s AIS Receivers Utqiagvik @
and Transmitters Wainwright @

O Receive '

@ Receive and Transmit Point Lay ®

Note: Some sites have more than one

receiver for redundancy.
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MINIMIZE IMPACTS TO WILDLIFE

USCG Issued AIS Broadcast
Two endangered North Pacific right
whales were documented within a
pod of 20 whales including

humpback and fin whales near
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Channel Islands National Marine Sanctuary Marine

Mammal Protection

Email Msg: UTC: 24-02-15 18:59, Local: 24-02-15 09:59, Alarm: ~ \
Channel Islands Alarm, Type: In Zone, MMSI: 538009509, Name: <+> Sah-l‘:m
ORCHID KEFALONIA, Call Sign: V7A4828, Type: Tanker, Ghtipa
Nav.Status: under way using engine, Len./Beam: 144m/22m, N
SOG: 5.3 knt, COG: 145.0, Lat: 34 25.518 N, Lng: 121 00.155 W, AL

Dest.: US LGB, ETA: 2024-02-16 09:00 Q
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MOBILE MARINE SAFETY STATION CONCEPT

MXAK Juneau, AK Office






STAKEHOLDERS

State Agencies
(ADFG, DEC)

INFORMATION

Marine Protected Areas
(Walrus haul-outs)

Federal Agencies
(NOAA, NMFS, NWS, USFWS)

24 HOI‘ Ch Ice & Weather Conditions
e —— (Web & AIS Broadcast)

Vessels in Distress
(Active monitoring,
coordination & response

U.S. Coast Guard
Emergency First Responders

Vessels Operating Iin the Area

Virtual Aids to Navigation
(Traffic Lanes, ATBA)

CAPAB"-ITIES Endangered Species

AlS (Reduced Speeds/ATBA)
Sat Phone

Email Cable Area
VHF Voice

Subsistence Harvesters






S
IT WORKS!

January 1, 2023 - December 31, 2023
Monitored 7,598 Aleutian transits |

Vessels of concern: 7% (528 vessels) | ¢ — 8
o 32 Not Under Command i | e
o 494 Travelling < 3kts (indicates mechanical issue, —~ e ;:~' N
weather, delayed arrival, etc.) . BE= e B s
Deviations: 64 vessels enter an Area to Be Avoided (ATBA) = < i e
o 33 Operational deviations for safety \'\,_'\—'/'/w/f-:/ S

o 31 ldentified as “on course to violate”

Alternative
Planning Criteria
enroliment:
5090 vessels
655 shipping
companies

Cargo Vessels P
July 1, 2021 ~ July 1, 2022 P "%
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Other Technology with the potential to reduce
NARW Vessel Strike Risk





Workshop Session Goal | Other Technologies

[dentify areas other than those covered in other workshop
sessions where technology has the potential to reduce NARW
vessel strike risk

Characterize the State of Play for technology in those areas

[dentify and understand highly promising technologies/
methods and the priority next steps to advance their
development and deployment.
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Format of this Session | Other Technologies

1. Brainstorm ideas
e What is the technology?

e Where does it fit in the risk reduction chain/how would it contribute
to a reduction in vessel strike risk
e Whatis its technological readiness (conceptual, research and
development, pilot testing, deployed)?
2. Questions for Clarification and Discussion
3. Polling

Remote participants - Encourage using the Q&A Zoom function or the Raise
Hand feature. We’ll draw on your comments for the final report

Same groundrules as plenary

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Ground Rules

Participate actively and respectfully.
Remain open-minded.

Explore with good questions, deep background knowledge, and a
spirit of “can do.”

Focus on the practical and technical.

To promote productive discussion, we ask that all workshop
participants also refrain from recording audio or video.
Participants should be advised that members of the media are

participating as remote participants to the workshop.

K "%,
3| a
:
:

3

2

>

&f " FISHERIES

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service






[deas for Other Technologies

® Vessels detect/avoid whales
e (mainly other breakout sessions)

® Whales detect/avoid vessels
® Acoustic deterrence

® Reduce lethality of vessel strikes
® Modifying vessel design and propulsion systems
® Improving monitoring, communications, enforcement, etc.

® Tracking and evaluating the effectiveness of risk reduction
measures

® Vessel-strike detection

Modeling for purposes other than spatial /temporal NARW density
and co-occurrence risk (e.g., whale behavior, optimal detection
device deployment)

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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Breakout Poll

Your thoughts on promising technologies. Short, open-ended responses

Four Questions: .1 technology per response
Q1: What sector do you belong to? . Submit no more than 2 or 3
Q2: Are you participating in person or I(‘)eksponsels{.
remotely? Say to sKip
~5 minutes
}?31 What technologies have high promise to Responses will inform workshop
v report

3a: Vessels detect/avoid whales?
3b. Whales detect/avoid vessels?
3c. Reduce lethality of vessel strikes?

3d. Conduct monitoring, outreach,
enforcement, etc.?

3e. Other purposes?
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Other Technology Analysis

Focusing in on those technologies deemed most promising,
ask participants to reflect on productive next steps (by
government, by partnerships, by private sector, etc.)

« How might government be most helpful?

« Potential partnerships / collaborations needed to propel
progress?

o Critical information needs / data gaps?
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Menti Poll

Click on link in Zoom Chat

or
Go to www.menti.com Ly,
Enter code: OFUse QR code
84 26517

@ NOAA

p: FISHERIES






Promising Pathways and Next Steps

Most Promising Other Technologies Role of Government, Private

Next Steps to Advance

or Methods Sector, Partnerships

¢ ‘%,
S %
z %
g E
3

2

3

>,

v

4 FISHERIES

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service





Priority Data / Information Gaps related to Most Promising Other Technologies or Methods
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Tha

Please shift back to the plenary session -
we’'ll be debriefing the breakouts right away

Use your AM link to get back to the main
session or use this URL:

e https://narw-workshop.us.chime.live/app/
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Developing Action Plans for
Most Promising Technology





Session Goals

e Identify common and compelling themes and takeaways from across all
workshop sessions.

e Identify the vessel strike risk reduction technologies with the most
potential /promise.

e Discuss the connections needed between risk components.

e Begin to identify concrete next steps and strategies for moving forward.

e Identify the most critical data gaps.
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Panelists

o Federal Government Representatives
o Kim Damon-Randall NOAA Fisheries

o Candace Nachman, US Coast Guard
o Kyle Baker, Bureau of Ocean Energy Management

e Vessel Operator Representatives
o Bryan Wood Thomas, World Shipping Council

o John DePersenaire, Whale and Vessel Safety Taskforce

o Clay Diamond, American Pilots’ Association
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Reflections from Panelists

Questions for the Panelists
e (iven your perspective, what do you see as compelling themes across our 1.5 days so far?

e What are the greatest barriers or data gaps important to address in the next few years?

e What do you see as connections or synergies across technologies or risk chain
components?

Opportunity for workshop participants to fold in

Note: A Google Form has been provided for workshop participants to provide input on the
questions in this Workshop Session

https://bit.lv/narw-vs-tech-action-plans

The google form will be left open until 15 March

Y. FISHERIES
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Menti Poll

Click on link in Zoom Chat
or

Go to www.menti.com

Enter code: OruseQ.Rcode
4179 5707

@ NOAA
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Panelist responses:

For the areas prioritized by participants, what do you see as the
most critical next steps?
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Public Private Partnerships to

Advance Technology to
Reduce Vessel Strike Risk





Session Goals

e Discuss how to build on the discussions and
collaborations from the workshop and identify what
is needed to make progress in applying technology
to reduce vessel strike mortality of NARWSs

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service





Breakout Group Discussions

® Whatis most needed from the federal agencies to advance vessel strike risk
reduction technology?

® [dentify any priority needs from other sectors (Technology Developers and

Providers, Researchers, Vessel Operators and Vessel Industry Representatives,
NGOs, Others)

® How best can the sectors work together to accelerate technological development,
testing, piloting, evaluation and implementation?

Note: A Google Form has been provided for remote breakout groups and workshop
participants to provide input on the questions in this Workshop Session

https://bit.lv/narw-vs-partnerships

This will be left open until 15 March.
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Breakout Group Report Outs

® Reporting out from Breakout Discussions (popcorn style)
o What does this sector need to do most to advance vessel
strike technology?
e Federal agencies
e Vessel operators
e Technology providers and developers

e Researchers
e QOther

é‘ ‘%,
3 2
g :
g E
2

b

S

>,

<

4 FISHERIES

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service





Collaboration Discussion

e How best can we foster collaboration for vessel strike risk
reduction technology development in the short-term (next 6
months to 1 year)?

e How best can we foster collaboration for vessel strike risk
reduction technology development in the mid-term (beyond 1
year)?
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Next Steps and Closeout





Documents being left open for additional input
from workshop participants (until 15 March)

Google Forms

e Session V: Vessel Operator Perspective Questions - https://bit.ly/narw-vs-perspectives-form

e Section VI: Feedback on Risk Factors, Application Scenarios and Risk Component Chain -
https://bit.ly/narw-vs-framework-comments

e Session VIII: Detection & Classification https://bit.ly/narw-vs-detection-classification

e Section XIII: Developing Action Plans - https://bit.ly/narw-vs-tech-action-plans

e Session XIV: Public Private Partnerships - https://bitly/narw-vs-partnerships

e Session XII: Consolidated Outputs from Breakout Group Discussions: Will be prepared and

shared with workshop participants to provide comments
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