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For the sustainable fisheries in Japan
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The new Fisheries Act Enforcement (2020)

Strategy for Sustainable Food Systems, MeaDRI* (2021)
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The new fisheries

» management
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* Measures for achievement of Decarbonization and Resilience with Innovation
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New fisheries management (2020-)
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Resource survey Stock assessment Resource management Goals
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(8. FRA. %) " 50>192 spp. (2021) * Target (MSY

* Proposal of reference points * Limit ( Overfishing prevention )
* Bban (fishing prohibition level)

Operation * data collection Stake holder meeting
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(Fishers) * Explanation to stake holders
* Hearing opinions from the stake holders
* Quantity management based on MSY TAC - 1Q
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* Participation and cooperation of fishers are essential (SBmsy)
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Drastic drop in catch amount!
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1 What do we most urgently need to know about

how climate change is affecting fisheries 7

* |s the bad catch a matter of recruitment failure or
changes in the distribution?

* When and where did it occur?

 What was the trigger?
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2 What can today’s science tell us?

Key words; Recruitment failure, Ecosystem

e FRA researchers in the fisheries resource field and the
oceanography field collaborated to build hypotheses about
the mechanism of the bad catches issue based on facts.

 We tried to identify necessary data to prove the hypotheses
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Pacific saury (Cololabis saira) > (The 2" day, by Dr. Yonezaki)
)

Japanese flying squid (Torarodes pacificus
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Chum salmon (Oncorhynchus keta)
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Changes in Nos. of the returns by year-class in the different sea areas
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Correlations are found among the catches in areas of 4-7.
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R2=0.6775
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(Kawashima et al., 2018)
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On the Pacific side, variability in return
rates is determined by almost the same
mechanism
Year class strengths may be determined
in a relatively short period of coastal

residency after release.
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SST anomalies in Mar. — Jul. in the years when

the 2012-2015 year—classes were released
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SST anomalies from the mean 1982-2019
_

—mgm Month —_—
Lower SST in spring and higher SST in Warmer SST than usual
. . data:mgd_sst_pac_T (JMA)
early summer. Drastic change in SST him. st pac. T (JMA)

Shortening or earlier finish of periods with suitable temperature conditions for salmon fry
(5-13 °C) were found in the coastal waters in spring to summer in 2013, 2014 and 2016
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Weakening trend of Oyashio
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* The Kuroshio extension (KE) was in the stable states in 2010-2015. KE tended to
locate in more a northern area. Since 2017, that tendency has become even stronger.
A warm core existed off the Pacific coast of Hokkaido in 2010-2016.
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Hypothesis on the processes for the recent bad catch for chum salmon

Global warming / Decadal scale climate change
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* Weakening of Oyashio *

Low SST in winter-

spring * Warm core near the coast
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Warming in the area
for homing
Changes in timing and Changes in the food Changes in the predators [AFEZDKEEF
shortening of the period with availability (Production, (Distribution, species)
optimum temperature species composition) BmEEOT
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Increase in mortality

Inhibition of migration to Deterioration of Increase in during the way to

the Okhotsk Sea juvenile growth pridato;y pressure ho?inmg -
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Increase in mortality on the way to the nursery area in Okhotsk
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e Recent bad catches

Observation facts
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5ues 1o be revealed in the future * Recent decline in the return rate
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Expected process o . .

BT & % B Various processes relevant to the climate change have acted
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Hypothesis on the processes for the recent bad catch for Pacific saury
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Global warming / Decadal scale climate change
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*  Weakening of Oyashio Increase of competitive species States of the Kuroshio paths

e Warm core near the coast FaEDEN BEIRE DI
B DT & BT < DBEKSR ‘
Decrease of food availability Shrinking of the spawning ground off

in the feeding ground southern.Japan. |
REE COEBRE DR Changes in environment during the

- r larval transport to the feeding ground
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Shrinking of distribution in the western HARESROEIB O R EREERED
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* Increase in foreign fishing boats Deterioration of growth, increase in

* Increase in fishing pressure mortality, decrease in recruitment
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|
Offshore shift of fishing ground Decrease in saury stock FREE
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Issues to be revealed in the future

GkEDHLIREZ &

Recent bad catches
FTEDAE

. . (by Dr.Fuji, modified)
* Various processes relevant to the climate change have acted
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3 What is the current state of the science and where is it headmg?

___Japanese anchovy

— Horse mackerel

1

— Pacific saury
Common squid

=*= Mackerel

1

--- :
Japanese sardine

Sardine/Mackerel catch (X10* ton)
S
o

- 80
(b) | 60 —
o

L +
<

o

i

- =
0
o

r _C
)

o

20

0.[900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 202CD

Year

Time series of PDO (a) and catch of the dominant small pelagic fish (b)
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Since the beginning of the 215t century, the correspondence

between the PDO and SST distribution has changed 7 7
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We may not be able to make
PDO (+) use of our past experiences
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Winter-spring SST in the area of 135-160°E , 25-30°N .
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Time series of SST around Japan
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The global warming is an ongoing phenomenon
ECREEL I TR OB R

* New types of climate phenomenon » Ecosystems in the

* Changes in the known phenomena western north Pacific
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Difficulties to forecast the impact of climate change on local

ecosystems
SURENIC L 2ERR~NOXEZ FTHOHL &



4 \What are the most critical data gaps that

must be filled?

Difficulties to predict changes in marine environment with climate change
Difficulties to predict the correspondence of fisheries resources to the
environmental change
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Collecting data on recruitment and impacting
factors

Detecting states and changes in the recruitment

as soon as possible
A EMAICHET 2 ERAIREL, WEERY B CAMADRECE(LERNT S 2 &

* Isthe recruitment improving?
* Does the recruitment remain low ?
* Is the recruitment getting worse?
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To adapt to the impact of the climate change

Early estimation of recruits > The situation improvement
MAEDREHEED Y ot PR DEE

NN

Considering effective adaptation measures
Developing new adaptation methods as needed
Implementation of adaptation measures
SR RE SR DR ET
. BTG L TH L WBIS A R xR
Adaptation R D

1. Improve the situation by applying new methods

2. Change the fishing targets to the species which is increasing in stock

3. Adoption of other fishing methods, conversion to aquaculture, etc.

IFHLWALRZERT 2 ETRAZHET S, 2BETRZEML TWHREICEZD
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Scientifically showing how long the current stock situation will

last will help fishermen decide what adaptations to take.
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To adapt to the impact of the climate change

So, we should also promote understanding of the

mechanisms based on new scientific knowledge.
SHORFHMEED LICA N ZLDEBREED S 2 L HBE,

FRA would like to take advantage of this opportunity for
cooperation and information sharing with you to create
strategies for climate change adaptation that impact to

the fisheries.
FRAIZEE & A & DA CIBREE 4 SEEHOBE~DFEIEST 2 DISEN L THNELL,



Thank you for your attention !
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