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- - 5%%%@ & 32 * What is fisheries management?
— . - BETEDH E’] 3. BE * The goal of fisheries
_Jﬁléfowkf*% D EVANN management is to produce
DAEYFERN. RIBHN., £ sustainable biological,
OB RY IS Al Be e Al £ environmental and
EALT I ETH D, socioeconomic benefits
B4 TIALIC T AL DT from renewable aquatic
: resources.

* What makes fisheries
management possible?

* DATA!!
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What tools do

we have
available?

* On-board observers

frtERE (F7H—n—)

* Crew based sampling
EHEICL DTS
* Logbooks
no7yy
* Port sampling
BCBIFRZY TS
* VMS
FAABE AR > X7 L (VMS)

* Compliance
AV T TAT v REE
* Electronic Monitoring
BFE=2V>YJ EM)
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Electronic Monitoring Uses Technology To Collect Timely and
Verifiable Catch Information

What is
electronic ~
monitoring?’
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r= I =1 Control center monitors electronic e Video camera records gear

sensors, records data, and displays % hauling.
a system summary.
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E |\/| & 6 j: setting. ﬁ unit tracks the vessel's route
and pinpoints fishing times and
locations.
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Hydraulic and drum-rotation
sensors monitor gear usage to

indicate fishing activity.
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4 Steps to Consider
When Designing
Effective EM

» Setting objectives
&6 =/L =
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e Stakeholder outreach and
communication

AT —T7RILE—~DEZEHIT
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e Structure, monitoring, and evaluation
tHE&A, TZ&Y o S

* Data collection, transmission, and
storage

—XDIRE. *E. RF

* Data review and privacy
T—RXLEa—ETTANRNY—
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Setting
Objectives

What are the data needs?
F—RD—X|F?

Where fish are being caught
EITTREIND

* When

LD

What

fA] &

* How

EDLDIC

Is the information robust and reliable?
Is it cost effective?
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Western and

EM Policy Progress N 4

WCPFCICH T 5 EME&E&O) EI:":F«Iji;R m Commission

2014 — WCPFC initiates EM and ER 20144 - WCPFC75“EM ER7—2> a3y /% ’
Workshop held in Honiara. FEA L. R=7 7 CHE,

2015 — WCPFC establishes the Electronic 2015%F - VYCPFC75‘ %¥#§% BT EARA >
Reporting and Electronic Monitoring eI s 7”57: Ty 7 TS 4 P
Intersessional Working Group (EREM <EREJ}/' IWG) ZERILL. 74 Y= THRE
IWG) and holds first meeting in Fiji. = R,

2016 — WCPFC holds EREM IWG2 in Bali. TZB“‘E - WCPFCA'/\ U & CEREM IWG2 % F

2018 — WCPFC holds EREM IWG3 in

Busan. Begins developing standards for ar
EM program.

20184 - WCPFCH 35 |l TEREM IWG3 % FfeE,
EMZ7 0275 L DEHESE T A BIA,

2020%F - WCPFCHEREM IWG4&E A > Z A >~

2020 — WCPFC holds EREM IWG4 online B L. E¥H L ORI OB A
and continues development of standards 4

and draft regulations.

2022%F - WCPFCHEREM IWGS5Z A > T A

2022 — WCPFC holds EREM IWG5 online  BI{E L. EMOMEALE X 5 2ERE S ﬁ%”
and further progresses EM framework. | |
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Western and
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, Fisheries
EM E&%& % ﬁ%%iﬂ <\ Commission

20225F EREM IWG5 D X
2022 EREM IWG5 Outcomes

» Agreed to establish two small  ° V)(“”E‘Jiié_?%j”;“ﬁjﬁfi R
drafting groups to work on the ~ B = % Tl
devebgrﬁent%fthe 3t sea SSPOFRFICER Y #BE7=H. 22 @/J\:é\i,c =

S = N y - i N :é't'
monitoring framework and the SSP: N7 7 ETN=TERET H I EICER. A

for consideration in 2023-2024 by + 2022Z A 520234

the WCPFC. . Eﬂ?@%i‘%zﬁ T—RF Y 7. EREEM
. OERICEAET 2HDZEL. IWGH D
In 2022-2023, DT YTy FZoVWTRET L, BIE%
« consider and provide advice on eHd %,
outputs from the IWG including « T!IFE-ARY VI OBRBEEERAER

")

those related to existing e i . -
obligations, data gaps and the * 2023-2024%F. EMCMMODEZEIZD W TIR A '

utilization of ER and EM L. BhExiE®ET 5,

e  Draft minimum standards for
electronic monitoring
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* In 2023-2024, consider and provide ﬁ W ) NS
advice on a draft EM CMM - EE—— .
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Fisheries in
Asia Pacific
that have
Trialed or
Implemented
EMV
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Country

&

Australia
F—ZRbFFV7

New Zealand
Za—-Y-37F

New Caledonia
—a—-hL =7
Fiji

74—

Cook Islands
VAVA 1]

RMI
= v LB

Palau

NIF

FSM

T /0xyT7ER
Solomon Islands
VOEVHEE
Indonesia

AV FRIT
China

hE

Taiwan
=P

Korea
BEE

Year £
Established

2005

2003

2014
2015

2017
2017

2017
2016
2014
2018
2015

2019

2019

Gear Type Vessels
ik ERE

Bottom trawl, 77

midwater trawl E/fEFO—n
longline, gill net ®L#. [3X#&

Bottom trawl, 11

midwater trawl, [E/#JE F A=
gill net, longline ML, 1xz#&

Longline |1z 1

Longline I3Z#8 11

Longline, purse 2
seine [IX#E, FZ{
Longline, purse 6

seine IFX#8. &

Longline 4z 4= 7
Longline I3Z#8 5
Longline 1ZX#& 9
Handline 5
Longline 3x#&@ 33

Longline, purse ?
seine |3Z248. =4

Longline |3z@ °?

NETS
KR

Implemented
BN EH

Implemented
BAEH»

Trial 1T
Trial &17

Trial 817

Trial #1T

Trial #4T
Trial &7
Trial &1T
Trial &4T
Trial &1T

?



Advancing in the Digital Age

Can policy keep up with technology?
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Commercial ﬁ%:ﬁ%

(industrial & small-scale)
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Recreational 0%

Status quo system

RO AT L

T —RUNE
Month 1
COLLECTION DELIVERY & STORAGE
T — 2IX(E & &
Commercial ﬁ%:ﬁ%

Feedback to users

(industrial & small-scale)

==
e |

Manual data entry
(time lag;
room for error)
FHETO
T — X R

ENTRY & ANALYSIS
T — X R

"E‘E’f%ﬁﬁ Harvest control rules, iﬁ;‘ﬁfﬁu&ﬂ)b—}b\
Management agency area closures, etc. *;T,:iﬁ t’: t
EQ, QELEZICEA)

— (~1 year later)
Electronic data %?7_‘— 2 Coordin.ation betv'veen H%Fﬁﬁ =h 7T
eventually sent 0)53_3,1% agencies takes time EEJ%

= e e

Scientific body

P §
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Month 12

DECISION-MAKING
REBRE
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Recreational 1%
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T — R R
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- Analysed data
D accessible in Q 2

Management agency

I

integrated I:I

Harvest control rules,
area closures, etc.
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High-tech system
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R Gl AR/

Feedback to users

E oo 4 i S — *_”;:#;\ 13: t“

x near realtime i [ ] datasharing . [ ] =9 “(B/EIABIEA)
Automated data synthesis 6 (in days/weeks/months)
(quality control) V., /-?lﬁ

.
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BHEIRYICHR =) Scientific body

Auton.wated integration of Eﬁ%%ﬁg

environmental data
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VMS MBREER S X T L (VMS)

Expensive to purchase and install. Subject to power failure and accidental or intentional
deactivation.

RFID (A EBEAENTCRFZTETA VL RBIEL, BROZTAIY PEERR AT E T L)
Requires additional cabling and bespoke systems.

Camera h X <

Bulky, expensive cameras often unsuitable for the marine environment.

Sensors >t —

System relies on gear sensors to detect fishing activity and activate recording. The
operator can defer questionable behaviour until cameras are deactivated.

ControlBox o> ra—JL Ry 7 X

100% of footage recovered via physical hardware swap. Increases wear and tear on
sensitive electronics. Backup battery bulky and expensive.

WiFi

As much footage as possible recovered during port stop. No control over what is
transferred.

Data Storage5+— 4z fL —

Data couriered to central location for review. Petabytes of storage required to cater for
large fisheries.

Human Review A | & 272

Reviewer must watch 100% of footage to identify events of interest. Requires hours of
repetitive and focused attention.

Data Access/Storage +— X 7 7t X /F&HA

Centralised storage; Video and data either not made available at all to the fisher or the
fisher must visit the review office to view the data. The primary purpose is a compliance
tool only with no additional business intelligence for the fisher.




VMS MAREER S X7 L (VMS)

No wiring, solar powered, transmits GPS positions on a configurable basis, from
anywhere in the world. Uses an eLogbook app on a smart device for data transmission
via Bluetooth to the SolarVMS.

RFID (FBRHAEBEAENTCRFZTETA VL RBIEL, BROZTAIY CEERR AT E T L)
Seamless integration with the SolarVMS via Bluetooth.

Camera hH X 5

Compact, robust, and inexpensive. Multiple lens options allow various views.

Sensors >t —

Cameras record 24/7 and detects activity using Al, avoiding the need to tap into critical
vessel systems such as hydraulic pressure.

ControlBox o> fo—/L Ry & X

Al analyses footage at the control box (Al hub). 2-5% of footage recovered via cellular
with no fisher intervention using onboard Al. 100% recoverable if required. Compact,
solar powered backup battery available.

WiFi
Uses cellular or satellite networks for transmitting data when available.
Data Storage 57— 4 x L —

Al classified data arrives at review facility via cellular network. Fraction of storage
required. Quick and efficient data review.

Human Review A | & 272

Reviewer receives only footage of interest identified by Al. An overview assists with
auditing, allowing reviewers to verify and train the Al.

Data Access/Storage T — X 7 7 & X /&K

De-centralized storage; Video is made available for review via a web based software
platform allowing secure review from anywhere in the world by any authorized person.
Smart software facilitates efficient Al and human review. Data is fully secure during
transmission and storage.




EM for Small Scale Fisheries
INBRESEZEED 7= DEM

shellcatch




EM for Industrial Fisheries
RKEEBED -5 DEM

Ry I RETI
Box Models

Wireless EM moves A.l.
box models from shore-side

to the vessel to minimize
data costs and reduce video
review time.
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Integrated
Monitoring




“ Integrated

EM for Industrial Fisheries Monitoring

KIERED T-8 DEM

B DITENDIRH
Pose Detection
Fishing activity can be
determined by crew tracking

& pose detection models
using A.l. —providing health
& safety benefits.

AlLZRW-EHEEBH - TERHETLICE
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EM for Industrial Fisheries Q :{/I‘Ei?trgﬁﬁg
KIERED T-8 DEM

REBORE (D)
Species ID

Wireless EM facilitates 74 VL 2EMENA T
hybrid A.l. approaches— éiﬁé - T
blending edge-Al
detection with complex _ S
Mask R-CNN models =~ p | ofthg=m/ — |
running in the cloud on 7 zFPCEGFaN5 .
: , . 1M X U R-CNNE -'
special machine learning =) Casa X 5% - o

hardware.
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EM for Industrial Fisheries
k%ﬁ*ﬁf@% DT-8DEM Local focus. Global impact.
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CAPTURE ANALYZE
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@ teem.fish
J o MONITORING

Yo Local focus. Global impact.




teem.fish

for Industrial Fisheries
SEEED -5 DEM

Local focus. Global impact.
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Video Analysis

AR
Challenges

e Technological advancement and
obsolescence

it D& & BRIE AL

Emperor |

* Image Recogmtlon Coral Trout
ﬁ'ngﬂlb =1z}
* Managing data access and
prlvacy Albacore Tuna
—ZNDT IV ANRT 74
N ~/ DEE

* Standards for data and hardware

RELNIN—RKT7 T
=k

* Scaling and expanding EM in a
meaningful way
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Snapper

Dolphinfish

Opalfish

Snapper




SAFET

SEAFOOD AND FISHERIES
EMERGING TECHNOLOGIES

https://safet.fish/

Learn More!
FUEFELLREPEWAIEI LS
SAFET | SAFET . Partner | Tech

SEAFOOD AND FISHERIES t Conference ' Events @ Directory

EMERGING TECHNOLOGIES
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save \t h e \§KFET 2023 Conference
F Learn more about the upcoming B2
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SAFET 2023 . T
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News & Updates
We hope to see you there! "
el
The latest news-and updates from =
Learn More About SAFET 2023 around the world on emerging tech in

seafood and fisheries.




For more information, please contact

Bubba Cook
Western and Central Pacific Tuna Programme Manager
acook@wwf.org.nz
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