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Motivation FATHOM SCIENCE

Ecosystem wide |mpact of seafood Global Seafood Demand

UTILIZATION OF WORLD FISHERIES AND AQUACULTURE PRODUCTION, 1961-2020

180

150

120

90

MILLION TONNES

60

1961 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
M Live, fresh or chilled Frozen M Prepared or preserved I Cured B Non-food purposes
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* The issue: Seafood demands will only continue to increase

* A key requirement of sustainable fisheries management is accurately estimating
recruitment (number of new young fish that will replace harvested fish)

* Current fisheries management relies solely on reproduction potential of females to
estimate recruitment
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Hypothetical dispersal
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* Ocean conditions ALSO strongly impact recruitment through dispersal of eggs and larvae.
e Connectivity (source and sinks) determines the magnitude of potential recruits in an area.

* Project Goal: Create a user friendly ocean modeling tool with NASA data to help federal and
state fisheries managers (end user) better understand recruitment and connectivity.



First Application

“Flats” Tarpon Tarpon Tagging
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Source: https://norrik.com/ Source: https://www.bonefishtarpontrust.org Source: https://www.bonefishtarpontrust.org

* Flats fisheries are world renown (great location, exciting species)
* Tagging efforts fill in some data gaps, but are expensive

* Partnered with Bonefish and Tarpon Trust to develop a fisheries management tool

1. BTT understands the resource manager needs and limitations
2. Provide accurate spawning information for Tarpon, Bonefish, and Permit



DriftCast Version 1.0
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UNDERSTANDING THE DEPTHS
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Optional Settings l

(] Backwards Drift

[ Mult-Vear Analysis User provides email
[] Target Zone
[] Vertical Migration

Choose Your Drift Type

POINT DRIFT AREA DRIFT PREFERENCE DRIFT

Delivery Email *

This configuration is used to simulate single drifts for a known spawning location.

Spawning Information *
example@gmail.com

Longitude Latitude

For more information contact us at info@fathomscience.com or visit our website
at https://www.fathomscience.com/

Date

MM-DD-YYYY

User defines spawning
Pelagic Larval Duration * info rmatio ]

?

* Spawning locations and times vary significantly between species. Hence it is important to give some
users the ability to run their own simulations.

* Fisheries managers are not typically experienced with ocean modeling. DriftCast Report remove this
barrier.



DriftCast Report Flow
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Drafts The results of your Drift are now available in the link below:

More
http://18.205.105.94/driftcast/submissions/sub_000_tshropshire/

Your submission has been received and your Drift is now running on our servers!

Labels To submit another Drift simulation:

We will notify you when your analysis is complete.

https://submit jotform.com/232826188384163

Results will be sent to: tshropshire@fathomscience.com

‘ ¢ Submit another Drift

(& repty ) (o Forward ) Email sent to user when
simulation is complete

Index of /driftcast/submissions/sub_002 tshropshire

Name Last modified Size Description
é Parent Directory -
Drift ALL png 2023-11-14 05:12 128K
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TargetZone_Barpng 2023-11-14 05:12 24K




Example Simulation

Drift Summary
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Example Simulation
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DriftCast provides actionable information if the user defines “Target Zones”



End User Engagement

™
D RI FT@ST How might DriftCast help your efforts? Please

check all that apply.

Workshop November, 2023

Improve my understanding of
connectivity

Help justify management or
conservation recommendations
Provide scientific information for
reports and papers

9 (100%)
6 (66.7%)
8 (88.9%)

Education and outreach 9 (100%)

Demonstrating the value of ocean
obs and modeling

Incident response

Main Feedback

Ability to run multiple year simulations quickly
Interactive simulation results

Error Messaging

Further realism (offshore-inshore connection)
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Scale users with cloud computing
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import datetime
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Interactive Results
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Select simulation file

Click me for instructions!

Select Output File
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Select Displayed Years
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View Individual Trajectory: 467
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Toggle plots to be downloaded:
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Download Select Plots:
Download csv file of the simulation results:

Download data.csv

Drift Summary

End Point Density for 2010-2011
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= € FATHOM SCIENCE Driftcast Explorer

Select sim u Iation file Click me for instructions! Drift Summary
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I out_sub_001_magray.nc v ]

Se I ect yea rs Select Displayed Years
ERER |
View Individual Trajectory: 467
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= € FATHOM SCIENCE Driftcast Explorer

Click me for instructions! Drift Summary

Select Output File
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Se I ect yea rs Select Displayed Years
|—> [0 Ten ] |

View Individual Trajectory: 467
L
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Toggle plots to be downloaded:
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Download Select Plots:

Download plot

Download csv file of the simulation results:

Download data.csv
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€ FATHOM SCIENCE  Driftcast Explorer

Drift Summary
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2 | 1 5/5/2005 13:00 0 -54.9207 42.85885 -1
3 | 1 5/5/2005 17:00 0 -54.9207 42.85885 -1
4 | 1 5/5/2005 21:00 0 -54.9207 42.85885 -1
5 | 1 5/6/2005 1:00 0 -54.9207 42.85885 -1
6 1 5/6/2005 5:00 0 -54.9207 42.85885 -1
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s | 1 5/6/2005 13:00 0 -54.9207 42.85885 -1
9| 1 5/6/2005 17:00 0 -54.9207 42.85885 -1
10 1 5/6/2005 21:00 0 -54.9207 42.85885 -1




Next Steps and Broader impacts

PALROM 2GIENGE

Next Steps:
* Error messaging

* Large scale promotion of DriftCast to increase adoption
e Future work to couple DriftCast with inshore models to better simulate settlement

* Expand to international regions

EDn\gironmen’ral
gm Defense
< Fund

OCEAN CARBON DIOXIDE
REMOVAL METHODS

New applications emerging (Seaweed Farmls,

Sargassum, Marine Plastics)

E The picture can't be displayed.
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Thank you

For more information about
DriftCast or Fathom Science

LinkedIn

Stop by the DriftCast Poster

Hear more about end user engagement from collaborator
Aaron Adams (Thursday May 9t 9:00 am session)
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Additional slides
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Tarpon Spawning Connectivity “Pass Through”
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