Needs of innovative image analyses in Fisheries Research

—In relation to the recent fisheries measures —

» Background

» Needs in the recent fisheries measures
 Enactment of the amended fishing law
e Smart fisheries

e Measures for achievement of Decarbonization
and Resilience with Innovation (MeaDRI)

» Objectives in Research and Technology

 Development of automatic analysis technology
for sophisticated resource evaluation

e cutting-edge sorting system in fish processing

English versions of governmental document are official, personally
translated from the originals.
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Present status of fisheries (catch amount)

104 ton |12.82 million ton in 1984 5.36 million ton in 2030 i
maximum of the wild catch 4.44 million ton from wild catch (MeaDRI)
C 920 thousands ton from aquaculture (ZOZO)J
High-seas
4.20 million ton
Off-shore in 2019
coastal

Aquaculture

White book on fisheries 2020



Present status of fisheries (age structure of fishermen)

10% individuals Age

number of indiv. % of under age 40
left axis right axis

» Ratio of young labors slightly
Increase, due to decreasing
aged fishermen

» Rapid decrease in total
fishermen, because of shortage
of young labors

» Labors in processing

companies and fish markets
White book on fisheries 2020 also rapidly decrease.




Recent major schemes

1. Implementation of amended fishing law (Dec. 2020)

* Increase of TAC management species, targeting
MSY level

 Increase of stock assessment target species

o Abolition of out-of-date fisheries regulations
»Renewal of fisheries management policy
»Reacting to the decrease of landings

2. Smart fisheries (Feb. 2020)

o Corresponding to the Digitalization in National

Growth Strategy > Sustainable use of fish resources
» Growth industrialization of fisheries

3. MeaDRI (May, 2021)

e Growth strategy in Agriculture, Forestry and
Fisheries > Productivity improvement with SDGs

» Need to explain the present
poor catches under the
reformed management scheme.

» Measures against uncharted
climate change, unpredictable
from historical data

4. Task committee for poor catches
(June, 2021)

* Measures against climate change

» Robust fisheries system against
climate change

» Abolition of unrealistic fisheries
regulations




Process of Renovated Fisheries management system
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» Data collection using by ICT
technologies
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[ Resource management

Hearing from stakeholders

measures )
TAC, 1Q

» TAC is decided in the range of ABC,
recommended by research institutes.

 Flexibility in the implementation
process, considering the fisheries

* 1Q will be started after enough
preparation period

24th Fisheries Policy Council

Resource Management Agreement (RMA)

» Voluntary managements should be
authorized as the RMA by prefectural
authorities.

» Results of stock assessment and regulations
in RMA should be published for
accomplishing the goal.



Roadmap for promoting new fisheries management

Improvement of scientific survey, stock
assessment, and accuracy

« Expansion of assessment

e Collection of catch data

Expansion of TAC management species,
based on MSY-targeted stock assessment
 Ordinary TAC species (8 species)

» Increase of TAC regulated species
» Fish resources managed at RFMOs

Introduction of 1Q management

Resource Management Agreement

Roadmap from 2020 to 2023 and
objectives toward 2027 are described
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Roadmap for promoting new fisheries management
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» Catch data and landing data (species, weight, and effort) are the target for collecting.
» Stock assessment by production models will be conducted at the first step.

» Biological dgta (length, age, sex, and maturity) are essential for the improvement of |, s s . wmozE e (@os
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Improvement of research, eannsion of stock assessment gincrease of target sEecieSZ

® The number of target species for stock assessment was 50 in 2018, excluding Pacific saury and bluefin tuna.

® After the amendment of Japanese fisheries law, the ministry should try to assess the stock status of all species

of fisheries resource.
® The number of target species for stock assessment should be increased around 200 by 2023. Then, continuous
efforts should be kept for data collection and improvement of assessment accuracy. (cf: 479 stocks in US, 226

stocks in EU)

< Criteria in selection for stock assessment >

1. Widely distributed species at present

2. From now on, the following species will be added:
I. Request from prefectural government
Ii. Target species in minister-approved fisheries Trawl survey Acoustic survey
1ii. Widely caught species
iv. Widely enhanced species
v. Commonly distributed species
vi. Species expected as data-rich for stock assessment

Prefectural research institutes Research institute Grid survey by research vessels

FRA of university
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Improvement of research, expansion of stock assessment (increase of target species)

> In 2019, stock assessments were conducted on the total 67 species, including 17 local species.
> In 2020, target species for stock assessment increased to 119 species, including requested from prefectures

(31 species) , minister-approved fisheries (15 species), Widely enhanced species (6 species).
> In 2021, target species for stock assessment increased to 192 species.

FY2018: 50 species
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FY2021: 192 s?ecies
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Continuous efforts for data collection, improvement of assessment accuracy 24th Fisheries Policy Council




Collection of fishing data for accurate stock assessment

planned up to 400 fish markets.

» Collection of fishing data is crucial for explaining both of population size and fishing effort, estimating the effect
of climate change on stock fluctuation, monitoring of fisheries management, are important both for stock

assessment and for fisheries management.
» JFA takes the following actions to enhance the collection system of fishing data:

1) Fishing reports from fishermen are mandated not only for minister-approved fisheries, but also for prefectural
governor-approved fisheries. Status reports on fisheries management and utilization are mandated in cases of
fisheries under territorial fishery right. These data will be used for the analysis.

i) Real time electrical reporting system of fishing reports will be constructed for the minister-approved fisheries.
1ii) Electric reporting system of landing information will be constructed at the major fishing ports and fish markets,

Implementation of electrical
reporting system

» Fishing report are mandatory for minister-approved fisheries
(large scale purse seiners, offshore bottom trawl, stick-held
dip net for saury, etc.).

» Construction and implementation of electric reporting
system will be accelerated.

Electrical report
Paper format
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and markets

Rapid data collection from fishing ports
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Landing data
existed in

fishing ports
and market
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24th Fisheries Policy Council Data source for stock assessment by research consortium

» Catch data and landing data
will be obtained.

» Biological data (length, weight,
age, maturity, etc.) are
essential for improvement of
stock analyses.

» Effective multi-species data
collection by ICT technology.

» Production model is mainly
used at the first step.




2. Smart Fisheries Future image In 2027 (Growth strategy council Feb 9, 2021)

Smart Fisheries try to bring about Fisheries of next generation in 2027, balancing a sustainable use of
fisheries resources and the industrial growth of fisheries.

/

collection.

» Progress in collected data usage among fishermen and
companies, promoting effective operation and
management, establishment of new business.

Stock assessment based on MSY by electric data \

» Stock assessment on ca. 200 species will be conducted by electric data

» MSY based stock assessment will be conducted on TAC setting species.

Stock assessment

k Effective data collection and storage at fish markets.

ﬂ\lew technologies rise the production and

—

ﬁollaboration among fishermen and processing companies

promote construction of fisheries at major production areas

value-chain. Implementation of automation and high value-
added production.
» Automation of sorting and processing processes by Al, ICT and
robotics technologies. Improve the productivities by enhancement

of information distribution, as the cybercommerce
» Introduction of fresh-frozen technology and

enhancement of information distribution to consumers

Processing | realize high value-added production, supported by ICT.

[

income levels, then sustain fisheries workers
{Coastal fisheries)

Fisheries,
Aquaculture

» Fishermen utilize detail information of
sea condition (current, temperature, etc.)

{Aquaculture)

Automatic sorting by image
sensing technologies /

via their smartphone and effectively < R_’apid maneuver around red—_ e 1 LRIBEA SRS 2T A [B@noathn |
decide their operation. tide can be operated by warning < »i? » Fisheries forecast systems supported by
» Accumulated date can mforrr_matlon via sm_artphones. A N NP satellite remote sensing and Al analyses
be used for training of > Effective and sustainable N provide effective selection of fisheries ground
young generation. aquacul_ture by the digital data © / - and energy-saving cruises.
\ oERmsamm | on feeding, growth, etc. J1>—5nialt | » Automatic fishing gear promote Iabor-saviny

{Education) <{Off-shore and High-seas)
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Integrated promotion for improvement of stock assessment and implementation of

appropriate management measure (Growth strategy council Feb 9, 2021)

assessments, by the promotion of electrical data collecting system.

markets, targeting to 200 sites by the end of 2021.

» Construction of data collecting system on catch report from licensed fishing boats, based on the amended fishing law. The
system supports easy-access from fishermen without troublesome documentation and provides collected data to use stock

» Implementation of the electric data collecting system will start to collect the landing data at the major ports and fish

Smartphone application

system support privacy

o
STEP D STEP @ STEP®
Fishermen and fishing ports All catch data stored at one |:> Governmental research
provide electrical catch data sites institutes analyze the data
| J— ——— — J e —
Fish markets / Fishermen’s org. S Catch report et L R
4 I N Data input ‘ l system (national) Confirmation of
( , > T 2y catch activities
E&Ju Trial system surveys were I Construction of e )
J279¢ Completed by the end of 2020 national data server
+ Catch date I L Prefectural system I Local name — common name
* gear
t - Data input I
Specles
« amount, etc. % for stock
Test trials started for the
electrical data collection. , assessment
\ I I I I I
Data input -
viewing
Control for TAC
L Cutting-edge security regulation




Roadmap for promoting Smart Fisheries

Improvement of stock assessment
« Expansion in species for stock assessment
» Improvement of stock assessment accuracy

Increase of productivity in fisheries and aquaculture
* Improvement of accuracy of fisheries forecast
» Sophistication of Aquaculture
* Innovation of automatic labor-saving technology
« Education of newly developed technology

Increase of productivity in fisheries value chain

e Automation and low-cost with additional high-
value products

Promotion of data-sharing in Fisheries

« Construction and diffusion of data-sharing
platform

Bi02F2826H XRIRBREZFBSUEHEMERS IS « 122D 31 SE(EMK
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Roadmap for promoting Smart Fisheries

Improvement of stock assessment * Expansion of mandatory catch reports

« Expansion in species for stock assessment > ¢ Construction of electric landing report system from

fishing ports and markets
* Improvement of stock assessment accuracy

» Collection of information from fishing boats on

Increase of productivity in fisheries and aquaculture operation and environments
: : » Collection of catch date via image sensing technology
* Improvement of accuracy of fisheries forecast _ _ _ .
« Construction of electric reporting system from fishing

» Sophistication of Aquaculture boats

* Innovation of automatic labor-saving technology T :
» Automatic fisheries forecast system supported by data

collection from fishing boats and Al technology
« Automatic red-tide forecast system by ICT sensing

» Education of newly developed technology

Increase of productivity in fisheries value chain buoys in aquaculture farm
« Automation and low-cost with additional high- « Automation with labor-saving in cruising and fishing
value products operation

» Education of innovative technology and training experts
Promotion of data-sharing in Fisheries

« Construction and diffusion of data-sharing e Automatic sorting, processing, packing system by ICT
platform technology

* Introduction of e-commerce and full traceability
SH2HF2H268 RRBERBESNSHEHERS NSRS - 1 VTS5 RS (BM
KER) (5150) BBERKOIER



Roadmap for promoting Smart Fisheries (1)

FY2019 ., FY2020 FY2021 FY2022 FY2023 FY2027
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Improvement of stock assessment

Expansion in species for

stock assessment
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» It is difficult to achieve high
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Improvement of stock
assessment accuracy

catch data and effort data.
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unless the automatic fish identification and measurement of body length are

» In the meantime, resource assessment using production models, etc., based on
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accuracy stock assessments up to 200 species,
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Roadmap for promoting Smart Fisheries (2)
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» Similar to the needs of automatic acquisition of biological data for the
improvement of stock analyses

» Supports for the rapid decrease of labor at processing companies in
local fishing areas
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Examples for improvement of fisheries productivity (crowtn strategy council Feb 9, 2021)

Fisheries forecasts for fishing boats in off-shore and high-seas
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Fisheries forecasts for coastal fishermen via smartphone
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Examples for improvement of the productivity in aquaculture (rowtnstrategy councit Feb 9, 2021)
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MeaDRI —Fisheries related items

Key performance indicators

» Establishment of technologies on electric (hygro-
energetic) agriculture machines and fishing boats
by 2040.

» Automation of food processing industry by 2030,
to increase 30% up of labor productivity
(comparing to 2018 level).

» Realization of human-free food production process
adaptable to various materials by 2050, leading to
further improvement of labor productivity in the
area of Japanese traditional food culture.

» Recover the wild fisheries catch up to 4.44 MT by
2030.

» No wild seeds for eel and tuna farming after 2050.

» Accomplishment of 100% assorted feed in
aquaculture for sustainable aquaculture, without
damages on wild resources.

Specific items

Development of artificial fry production for aquaculture
Innovation of alternative ingredient of fish meal

Application of alternative protein ingredient (insects, algae,
hydro-bacteria) for fish feeds

Recyclable fishing gears

Decrease of environmental load in aquaculture

Shift to energy-saving electric or hygro-energetic boats
Promotion of carbon fixation by algae (Blue carbon)
Improvement of stock assessment and construction of catch data
collecting system

Promotion of quantified fisheries management as TAC, 1Q

Shift of the co-management to the RMA scheme

Implementation of “Proper Domestic distribution” for
eliminating 1UU fisheries

Innovative fresh-freezing/unfreezing technology

Promotion of fisheries eco-label indicating sustainability
Construction of information collecting system at fishing ports
and fishing grounds for proper management of fish resource
Promotion of renewable energy systems in local fishing ports and
villages



4, Task committee for poor catches

»Analyses of the cause of poor catches

e Review analyses on major species (Pacific saury, common squid,
salmon)

« Climate change different from the past, affected by the global
warming

« Unpredictable changes of fisheries stock

» Trashing out all risks and construction of contingency
plans

» Specific items

e Continuous field monitoring and understanding of risks

; : _ _ : » Amended fishing law
* Transformation to robust fisheries system against climate change

 Maintain the sustainability of coastal fisheries * New scheme of fisheries
: J management
» Re-evaluation of the salmon seeds releasing program and H : _
rationalization of set-net fisheries targeting salmons » Smart fisheries

« Decarbonization/energy-saving of fishing boats and abolition of « Digitalized data collection,
unrealistic regulations for fishing boats labor-saving

 Local production for local consumption in renewable energy > MeaDRI
system




Two Major demands for development of image sensing technology in fisheries

Automated data collection for improvement of the stock
assessment

« Automatic biological data collection by image sensing
technology from fishing boats, fishing ports, and fish
markets

» Analyses with electric catch reports and landing reports
will support rapid stock assessments on various fish
species.

Automatic sorting system by cutting-edge Information
and Communication Technology

o Automatic on-board species and sizes sorting and
electronic catch reporting system

e Automatic species and sizes sorting system during
the processing and distribution process to cope with
the rapid decrease in labor force.




Difficulty for constructing the sensing system

Implementation at lots of fishing ports and various types of
fishing boats

» Many fishing ports (2,839 ports @2017) exist on a different scale.
» Many fishing gear type (ca. 460)
» Various landing methods exist in different sites.



Two Major demands for the development of image sensing technology in fisheries

Automated data collection for improvement of the
stock assessment

« Automatic biological data collection by image sensing
technology from fishing boats, fishing ports, and fish
markets

* Analyses with electric catch reports and landing
reports will support rapid stock assessments on
various fish species.

» Accurate data for analyses
« Random sampling

* Relative slow data processing
Speed

 Integrated data servers with data
network

» Data collecting system for various
fishing gears and landing system
at fishing ports

Automatic sorting system by cutting-edge
Information and Communication Technology

e Automatic on-board species and sizes sorting and
electronic catch reporting system

« Automatic species and sizes sorting system during
the processing and distribution process to cope
with the rapid decrease in labor force.

» Rapid data processing speed for
sorting devices

* Require sorting mechanical device

* Process-dependent accuracy of
sensing

« Stand-alone and small-footprint
system




Thank you for your attention



Fishing method - landing method matrix

- Landing at a fishing port
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