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analysis and machine learning
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Forecasting early fishing grounds of Pacific saury using a migration model
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Effects of prey density and hatch check diameter on the feeding intensity of
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Investigate egg and larval transport of Antarctic toothfish in the East Antarctic
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Diet composition of chub mackerel Scomber japonicus around the Kuroshio and
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spatial distribution of the prey organisms
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Intra-and inter-specific density dependent changes in body condition and habitat
temperature of chub mackerel
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Importance of prey density in Boso—Kashimanada for survival in early life stage
of the Pacific stock of chub mackerel

OZ%H &', EAHREE T 38 °(CRBOK, 2KERRS, ° )R~ —1 FiFE)
FERRY7RBREL DNA S04 I & 2 SR R ORGE « TR (LRI O v Fifk 0 o foti
FHZ RFB

Quantitative assessment of fish distribution around artificial reefs using
environmental DNA metabarcoding: a case study in Tatayama bay, central Japan
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Actual situation of bycatch and the estimation for the frequency of bycatch
elasmobranches in the large set net, Mie prefecture

OEHERER ', R L% &k fe ' ( ZFK - A&, =ZFINERE)

AR R I COKEGT ST T I A28 T DAERREE D L O

Early growth in each cohort of black throat seaperch Doederleinia berycoides
from Hamada Fishing Port, Shimane Prefecture, Japan
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Effect of maturity and spawning period on fluctuations in recruitment of
Pseudocardium sachalinense
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Stock Assessment of Tokyo Bay' s Japanese Sea Bass (Lateolabrax japonicus) using
Stock Synthesis
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Inter—-annual variability in crude fat content in flesh of large—sized Pacific
saury Cololabis saira and estimated biomass of Pacific saury in the waters off
northern Japan in the falls of 2012-2019
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Nonlinear relationship between ocean environment factors and population
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The offshore bottom trawl fishery management at Muroran district, Hokkaido
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Estimating Impacts of COVID-19 on behaviours of fisheries by Fishing Efforts
Estimation from Satellite AIS Data and Machine Learning
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School of Economics)
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Fish detector simulation
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Impact of climate change on Hokkaido fisheries
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Surveillance of Chinese and North Korean fishery activities in the Sea of Japan
using satellite data
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Monitoring Coastal Fisheries Using Satellite Radar Imagery
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Developing automate vessel detection using optical satellite image in the East
China Sea
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Development of a technique to estimate the distribution of light fishing vessels
in the East China Sea using satellite luminescence
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Improvement of dynamic energy budgets model of Pacific oyster (Crassostrea gigas
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Has the consumers awareness of sustainable seafood been growing?
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Multi-fish Species Portfolio: fishery landings to understand interactions
between ocean and coastal societies
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A study of regional fisheries and multispecies catch portfolios for fisheries
production: an example from Iwate prefectures
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Fisheries portfolio diversification and turnover rate: assessing the recovery
of fisheries along the Sanriku coast since the 2011 earthquake
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University, ®National Institute for Environmental Studies)
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Potential for fisheries and challenges for fisheries in Sanriku: estimation of
potential benefits using policy simulations
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Estimation of demand shock impact on ex—vessel market
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Application of Al for aging diagnosis of fishing harbor
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Estimating Impacts of COVID-19 on behaviours
of fisheries by Fishing Efforts Estimation from
Satellite AIS Data and Machine Learning

A case for Okinawa fisheries

Gunther Errhalt* **, Kohsuke Nakamura**, Keita Abe***, Gakushi Ishimura**
* Global Fishing Watch(GFW), **Resource Economics & Policy Group, Iwate University
*** Norwegian School of Economics
Keyword : COVID-19, Fisheries Behavior. Tuna Fisheries

<Background and Purpose >

The COVID-19 pandemic and associated
containment measures have caused critical impacts
on seafood markets around the world. Japanese
fisheries are corresponding to depressed demands
by changing their fishing behaviors. This study
analyzes longline fisheries' behaviour changes from
estimated fishing efforts by satellite AIS data and
machine learning.

<Method >
The data was generated from the GFW’s Automatic
Identification System (AIS) monitoring data. Two
neural networks using computer algorithms are
applied to estimate fishing activities as the hours of
fishing. Then the vessels are provided classifiers
such as type of ship (e.g., reefer, fishing), its
fishing gear (e.g. longline, trawl), and where and
when fishing occurred based on its movement
patterns. GFW’s dataset was then merged with a
list of Japanese fishing vessels compiled from
publicly available data and information (e.g.,
fishing license), including verified details such as
home ports, gear type, and vessel size.

Okinawa was identified as a prefecture of interest
due to the largest identifiable fleet (i.e., unique
longliners) and having the most positive increase in
activity since January 2020. The hours of fishing
linked to AIS signals from vessels landing in
Okinawan ports were summed by month, gear type
and vessel size for 2019 and 2020 to determine the
intensity between the values. These hours of fishing
linked to landing at Okinawan ports are called
landed hours of fishing.

<Results >

According to our data, 244 unique vessels were
operating out of Okinawa in 2020. 83% of these
vessels were longliners. The total landed hours per
month of 202 Okinawa longliner vessels appeared
to have increased their total landed hours of fishing
by a minimum of 12% in July and a 54% increase
in February. However, within this subset of
longliner vessels, the 15-20 MT vessels (76 total)
had the largest behaviour change. The monthly

increase in the landed hours of fishing for 15-20
MT Okinawa longliners increased the most in
February with a 68.4% increase, followed by
March with a 61.5% increase. The lowest increase
in landing hours of fishing took place in May with
a 19.4% increase.

Prefecture: Okinawa, Fishery Type: drifting_longlines, Vessel Size: More than 15 tons less than 20 tons
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Figure 1: Three charts showing the change in
behavior as well as the count of the 15-20 MT
Okinawan longliners.

<Discussion and Conclusion >>

It is possible that due to the decreasing prices of
luxury tuna products during the pandemic,
Okinawan fishermen who rely heavily on the
export of high-end tuna products to the mainland
are increasing their catch in order to supplement the
current decreased landing value. Alternatively, in
conjunction with a new Japanese fisheries reform
policy that institutes quotas based on 2020 catch
logs, a fisher’s increased landings would expand
their future quota share under diminishing total
landings. These excess fishing efforts could
negatively impact targeted fishery resources.
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2. BPBFE A

AR I, ARDE B E SIS OV SAR Eifg 4 v
TN OBETIA 24T - 1. D BIER & LT,
S-NPP (Suomi National Polar-orbiting Partnership) 52 (244
#H I N 7= VIIRS THRE S - Eitg 24 L7-. VIIRS 13,
#93,000km OBHMNEZFF 5, BT 5 Z L 23AEET
BB, RIEOFEETRLS 2T 5. SAR BV T,
ALOS-2 {5 1172 PALSAR-2/ScanSAR &— K[
BamH L=, SAR L, %R, REEfHT BN AlHE
Tob D ik, BUREGFADA (AT 300km~400km F2
FE) . ARFZECIE, BAEC T DI OBESERE - LT,
OB EZED/ NSV VIIRS & PALSAR-2 [Hifg % v /-
WAANIE, 22018 B S 7-#455 0> SAR [Hifg % ]
V22 D DN I OBSEN B A TR~ (B 5EILE
BFED> (2020) (2X5).

3. AR LB
2017 4510 A 24 H® VIIRS & SAR [Hif§ % VT fn

He « ALFRFIHEEL DI OWARTE B 2~ TR, K& < 3
DDIRE— AT BV, A VIIRS Hifg TR S,
SAR T, B : SAR THiHEH, VIRS THEEH.
C: VIIRS, SAR O TR, Zhvbid, et
FEDAT Y/ NRASE S, HHED 2 2 5 VX8, FREOLT
el G IS T EE 2 OND. BIADHEIC K
D R ATREZRIANNE O Z LITOWTCIE, KPEREE A S
To 4 HE 8 BN G CIT o 72198 (Park . et al,, 2020)
DOHFTHRIFLTNDDS, JRIEENR AR o =
27N, EROREBNT — % 2 WD B3 B
BESHST.
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N7-fiiA. 7R : PALSAR-2 CHH SAU7-nfn. H4
PALSAR-2 OB, KH ABC IZ2WTIEIAISIY)

B SAR E§) DR STz 2 2 5 OVEJfafiho#:
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JERFHEOPERIO= ) 7 A%<, 11 HFREIZIE, 500 f1
EHZ D 2 % 5 OEINEEE L Qe 141, B,
L—FEGTT T, AIS T—XELHWT, AN
(BT DI OBEERIUT OV TEIZEE L < F L7=w.

4. 5IH3CER

HIRFED> (2020) ALOS-2/PALSAR-2 7 —# & FlN =2 %
D ONE IR, IKPERTAISE, 84, 89-99.

Park et al. (2020) Illuminating dark fishing fleets in North Korea.
Science Advances, 6, eabb1197
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WESICENT O TNDET AT 2 Y T ¢ GRIAE
1) e~ OBERBRIZE 5T 5 2 ENTED, AR
B A8 L C, Rt rlfe/alf e BlCETmR L Q<
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G&LI 2020, contains modified Copernicus Sentinel data 2019,
processed by ESA. !
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AMFFEBASEIT. #8548 SCOPE(ZAE S 192101001)DZE
FEO—ERY £EOEHDTH D, FHET—F DY
NN TE IR EREAN Y B— M v 7 Hilre
VB — DI HE TR SN,

5. SEXHK

[IIMRAG Americas, Inc. (2012), Final Report and
Determination Ozernaya Sockeye Salmon Fishery.

[2] PRI BRI HEE F5 )5 (2020) BT —X
REPRRRMA LIS Y RTZ 07 4 AHHE [5 2
Ji] , pp. 14-15.

[3] C. Travaglia, G. Profeti, J. Aguilar-Manjarrez, and N.A.
Lopez (2004), Mapping coastal aquaculture and fisheries
structures by satellite imaging radar. Case study of the Lingayen
Gulf, the Philippines. FAO Fisheries technical paper no. 459.
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AR T, B8 4 FAV TR TR EHE) s S s
KNTHET 2% HE Tt 27 103 XLEBR% L
7o, SNERRRROBSEDIEMA S 72012, YROHH
ZDPFGEE - B - BEHIT T TV D)
EHHET 572012 H N TR Z VT8RS om B
RKOBITNA.
TNIYXRLDANT—4 L LTT AU DHHERRIT
7NEMT % Suomi NPP #2 C#5#L S 415 Visible Infrared
Imaging Radiometer Suite (VIIRS)t > —mn 55515
day/nightband (DNB) 7 —%, E~vR 77 —X%FIHL
7z. DNB IZITKI 750m OFGEE THIFR OIS, Ev R
WITEOF NGRS NS, VIRS [TAHDE - FRoMEE
BT 2 72 DM ECE S 7= HE 3BT &
720, FTA YRS HIEROE TR D SO & KB
DEZ W DR MK N A KA BIFET H. L
/7L, Suomi NPP [3HIER D& 5w B MG % 1 HEHA]
BHIL TS, F7z 2011 DB BRLG LIk
DIEM S 2028 F£ TR T 5720, mENLERERIZH
72 ZAfGER 7~ D INHEFH 7R ARAR O BRI IE L T D.
BEF OB, AOFICX2PENLETHD
(Oozekietal 2018 DOTFE;FRA), HENCHENTFAET D
BRORHBEAME Y (Elvidgeetal. 2015 DT EOG) 73
EOREMR B %, Z Z CAME IO BEE & fi
BEDm EA 2 BRE LT H 2 HWegi vy X
L (NEW) ZBi%E LREfFAFE L g LT,

2. ik

et 2 E o7 V) AL L TTREARE
P L7z, IREARITE b EARR e 7 3 ) X
D—DTHY, FRERDMIMOBIFERE S EICATT
—4 (DNB*ZE~ A7) INLIORE N — V25855,
SEIOT NI RAFIATIT—Z D1 7T LT
THOINEIDEHET D, FDF-DOATT—H #INL
LE 7LV EICA - K5 - B OXRTESS, HHH, B,
EDOAME, Spike Median Index (SMI) 7 & DFgFEZ/ERY L
HEIZHZ, SMI 1 Elvidge etal. (2015) TIRE S7=
FRECH Y, AL TIIZNESEITRE LT e el

» e

LTS, B E OFAR L R DBEFORTRER S L
T, /KPEMEREDY VIIRS 7> SR L72 2017~2019 H-DH >
FHECOMORRIFERZFIH L7z, S 512 VIIRS #iHo
RRRED T2 DI TR L — & —IZ K DO RS 2 V=,
3. BR-ER

B 1 ITEH7T v XA (NEW) & FRA - EOG
ORHOBIZ /3. A7 & L TIE, NEW |XFRA
DD KRERSY % J173— L, FRA 25 LV v b %
<K %. EOG X, NEW X°FRA X 0 LI VS a &
KR %73, NEW - FRA X EOG 23 L7aEED |k
O ERETE S, L, BRoT7 LI Y XA T
EO T H D & TR OBRIENIREL AR 8
DEMDGRD BTz,

RIZ 32D VIIRS FHI ORGSR & i L— & — 2 b
B L7- & 2 A, AElOSHTCIE 320 VIRS MHOM T
A L — 2 — RO DR A ERBIE IERD Hiv7e
Motz UL, 3-50 VIRS OB 3E
WD LG, 5%, EXCHAOFHZLITHHT5Z
& CTRHMEREDENEZH HNI TE D TIE ARV EE
ZTWA.

sfEO7LTY XLRE
(NEW,FRA,EOG)DE# V)
EOG

NEWFRAEOG

B 1. VIIRS #RH O] (REERF M) SRR
AL TV D7D NNEE R FRIND.
NEWFRAEOG 113 fED T /NI AAT—E LM%
# L, NEWFRA _ [INEW & FRA Tl sn=n
EOG Tldfktt St o o fia T

®  Elvidge etal. 2015, Remote Sens. 7, 3020-3036

®  Oozeki etal. 2018, Marine Policy, 88, 64-74
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INTHE, etk ik, BRESEIRORE~ORUE, H
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Hori J, Wakamatsu H, Miyata T, Oozeki Y. (2020) Has the consumers
awareness of sustainable seafood been growing in Japan? -
Implications for promoting sustainable consumerism at the Tokyo 2020
Olympics and Paralympics, Marine Policy, 103851



BRE 532

ZRERER—NI7 A VARMIDRST
FEFERFURZHSBERORERSE) OHE
ORNZEE = - AREN* - Rapael Roman* - FIERR A - 2Bk RAE*
*EFRE CERW /LY —RBRESEERRE
F—TO—RIR—KT7xVARE ZRERE.

<H5E - HN> RESHICHR I N BB D
R fafE - REHTEOTGHERG & EIREIEHEE I X
2R T, HEED S ORRIEIC LD
(D20504E 1 HFL% 35 9 72 & 1S3 s A RMIEE 23
ARETH B 2 &, Z LT, QEERMCHES B
BRI & o THLER & B % WD © O R Rk A FERY
FEDMEI L C S MR R L2, wE, 2o
TR ED WO B AZ EZT 5 HARISIE, W
ERE L TOMEE 22, — /., BREEHRIC X
2 ERR - TSI T 2 I SRR - i
ERAEHPRKE . SafMlELHiRE T5HA
DI E 2 B fa Rl - RRECOTEL TG & &R
FHREHE ST O ATHEL B2 2 L3 HEL Vo, ARFZE
R TAAIC B 2R = 7 4 V) A Mm% 4 fafl
HEHTIRH L. HARD R SHDLU D { i
Do ORRVEREREMESRZ BN E T 2,
<TFE> AWETIE, AFRETFRBSEDL
5. 1994~20184EDAHH328 JitE D G h> &
DT =58 7 L—L %L 7, R - S
2B T B RS R O R 51 2558 % % faffi ift
HERFER— b7V F L LTRTT 3, AFT
X, ZRERED o TH B v 7Y IEBU(L)
IZ & DR - S OWE SRR R T
UV AR, g - EEICNT 5
L B o 28lGE2ERT, DEEETaE
DEERDEL BIUT A DEIZNS ) Sk
PR, E72. SR EERERSHRI LT
MIREL D, HREDPE W EIZR S,
<HEH> BeRRREE L b IcEE - BED
ICHRRIEDSE S e B, ZHUTRZL 2R bOH
B ERNICHEET 5 2 8T, Befke LTl
RINATE S 2 i fa il I % Al 2 S 2 4
%, OF 0, WEMESREEBICRAARLE LT
WIRL CELI EWRBING, TiGETE, %
RSB II W R E 2 R T, (@) RTEKFED H/h—
R+ TRIMTZEC & 0 A RE D LRI 258 158

JG(EE). (b) HEE M TREOEERSIC X 205
PRI, (OFREN—XIN Lo ADE W
ZF DI, EAREZIEIS L 7 i s3>0
T S AESRIESI Z 5 B (KH),
<EHE> LAMIER—-F 7124 ICBWTH
RO SR BB e ORI E L
TEZoN5b, Z2DO—HT, HESOARELNEE
BB ISR 2 KPEM T3ERMEE R L 72,
PLE»S, ZfafifER— b7 1) 3o X
0. MRV RE LR FEtL A PE SRS IE o HER 2 I
HEZDORFIEEOAG R L LTl % i U T
L. BORERPEE L 22 5,

- LR ) &a )
D <‘""> ‘
750 P
Z "IE\ l’ ;
o5 —
Aoo
AR ) B )
75 J
50
. L w®
00 - ; . :
KARE 00 25 50 75
T R Year
s (1000MT) . 2018
® - 2012

2000

25 ‘ 150 .‘994
0.0 . \ y )
00 25 5.0 75 200
REBOARBEZKMKE A

X SFRAeG L RN EE TS 0% fafd
R — T 7 1) X ORRER

1.Costello, C. et al. The future of food from
the sea. Nature (2020)

‘&
S



https://paperpile.com/c/8utZDl/JDPg
http://paperpile.com/b/8utZDl/JDPg
http://paperpile.com/b/8utZDl/JDPg
http://paperpile.com/b/8utZDl/JDPg
http://paperpile.com/b/8utZDl/JDPg
http://paperpile.com/b/8utZDl/JDPg
http://paperpile.com/b/8utZDl/JDPg
UGT


#RE 533

IKBEBUR D72 3D DRI « ZAEIRER— b
7 VAW = - EFREFIL LT

OR R -
RN

AR - PR -

N = — R A DR

P

FoU—F R -7+ ) AME L RIERE, SRR

1. HR-B®W

HAARDREIREOFEIL, BAVAaEEZNRETS
Tk, ¥, RELSAEET 2 ALY 2 OER DR
ICH B, KEBORWHEIC X % TAC fafEEdLK L falE
HOEARRER Y OB AIZZ 5 L% ffEfERED
BEICKRERFEEL S 2 500EMS D 5, I
RFHZEOER 2 ZHENEH > T d T, &
TR AL D FHR ARG B L 72 %, % T TR
TIRETEZHIC, RefkofEs - iz 2y
B CHRINZMER—F 7+ VA 2REL, %
g I X o RiER - ERSOEENCER L R
— P74 VA X DWERELREN, 2F0F—17
F VAR EHEE L. 1L <~ OKEBCEE T
kxEHE T 5,

2. F=%

AFTOMTICIE, AFROMBERIED LI X
ZKGF T — 22 flfEL Cw b AT
(1994~2018,n:=3,211,630) 2> L1572t 7 — %2 % F\»
Teo TR XY ER - fUES - AlEE 0L E) %
BHS A C L, AR — 74 Vo, EEHE—
7 x VA EERT S, 2R L CEEERERTH
L, VT UEBOME L R CRER - ES
T 3OS EEE RO T2, v 7Y ViER D
Bicix, PiixEEEBICN T 2 1 FRH ook o
HEThh, HEEEERT, PEETOFEEIKE
T A DfEIR/NE Y, SRRV E 5 2
%, HERD/NE OTEIT RO E ARG IR EIC 70
D, A IFKREL B,

2= (smm)

n:fEH Pi:HIHEO AR

T/, WEICE T 5 MO LM ER - R
5.2 2 REM%FHi T 5 72 ® 1 Average-CV PE % F

W7z, Average-CV PE (3K — } 7 4 V) A OREEFE T
HHEMBEOEERE (CVy,) &FR—F 7+ )ALk
DEBFE (CVe) ZHEILTRD LN, F—F 7+
VA ZMEK S 2 IS SR TH 513 L PE Ofiild i <
b, YO RENHRLLTV, FIZIEPED2 &6 IE,

F—=1 74 U ADPEAENER DG L 0 LERIEO R
WERICRR I N T 21503 25 DLRIEEN B 5 L 3T
filid %,

(CVspl+CV5pz+~+CVspN)
Average — CVPE = < al )

CVp

CVy : HEOLHRE N : fEK
CVp: B—}+ 7 % V) A LB OEHRE

3. R

1 ClRfERRER - 7 1 U A X 2 P ERf
i L WEREBIROBGRER L, 2226, K
— 7+ VA OLRIERED E IR L, CFE R
ML CEROZEH DA N T, L
T, Yua¥r - HFrvs -  AVLAL L wor- A
EEUR—b 74 ) ADHH, hofafEoR—+ 7
U A & B U TS 23 K EECRE 3 S HINIC D -
72o ¥ 72, Average-CVPE 3 &ffEOR—+ 74V F
TR 3.5, MR 45 & o7,

#MM (1000 MT)

.
[ J

® -
@ -

I8 HEEEHEH

BRI
(A4 7 1]
25 o

100

01

X 1 fERfEAR— b7+ ) AIC X 51
SERIE e & I e A B o B R

4, ER

R—=r 73V FICET2HESKEOR S, FHA
FEDHFIE I HERERCIRIC & > TOMEKED S X
ICEER-5TL B, b L, WESKELEC T FEA
HEE&E VR — b 74 )4 THIISHRERE M/
L. fiEs - L D IRV KETRET S LE X
b, TEHAMZEDFR—F 7+ ) FDJTIEFEY
SRR S S E VKECRIET 5 2 S E A
Average-CV PE d E\WMHICR > T3, Tt b, i
EAREoEWFEEAMZEDEKEDOR -7 1)
FERMERT 51013, SRRSO TES HEART]
RTHD, Lo, KEBSKUETITS HfERERZE
IC BT 2 ERE ISR (A R CoRER R S 1L
TWwd, XoT, KROMEICK Y, FHITHIRED
% fa IR SR I B\ B KEEBURIESR O % 5 201 L 7
DL EEHGT S,


naoki



mRe 534

Fisheries portfolio diversification and

turnover rate: assessing the recovery of fisheries along the Sanriku

coast since the 2011 earthquake

ORaphael K. Roman'? + Tomoaki Goto' *+ Gakushi Ishimura'-2

'Faculty of Agriculture, Iwate University

2National Institute for Environmental Studies
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1. Objective

On 11 March 2011, one of the most powerful earthquakes
recorded in history struck off the northeastern Pacific coast of
Japan. Of magnitude 9.0, the Great East Japan Earthquake and
subsequent tsunami took a significant human, ecological and
economic toll along the Sanriku coast. With some of the highest
densities of fishing ports by km of coastline in all of Japan, the
fisheries sectors of Iwate and Miyagi prefectures suffered
substantial damages. Despite the devastation, both prefectures
experienced a relatively expeditious recovery in terms of fishing
capacity, but no studies have so far looked into whether and how
fisheries dynamics and strategies have changed since the 2011
disaster. Renowned for the productivity and diversity of their
fishing grounds, we examine pre- and post-2011 trends in the
diversity and turnover of several multispecies portfolios along
the coast of both prefectures. Specifically, using daily landing
and fishing revenue data for 25 fish markets since the mid-1990s,
we investigate changes in annual and seasonal diversification
strategies based on both fishing gears and target species. This
method allows us to differentiate the performance of market-
specific portfolios in buffering against systematic risks and in

ensuring socioeconomic resilience.

2. Methods

We compiled a detailed dataset on daily landings and fishing
revenue at the species and gear levels for 15 and 10 fish markets
in Iwate (1994-2019) and Miyagi (2000-2018), respectively.
With more than 80 harvested fish species and 30 different gear
types, we devised fish market portfolios and assessed how catch
and gear diversities as well as turnover changed through time
and space, with a particular emphasis on pre- and post-2011
trends. Compositional diversity is measured using the Shannon
entropy index (a more conservation-oriented metric) and
seasonal species diversity is estimated by computing the Rao’s
quadratic entropy. Catch turnover (relative change in catch

composition) is quantified using Jaccard’s dissimilarity index,
while catch and revenue variabilities are proxied using the
coefficient of variation (CV). We computed portfolio effects
(PE) and ran simulations to assess the socioeconomic
stabilization potential of fisheries catch diversification.

3. Results

Market-specific portfolios exhibited relatively high diversity
and stability prior to the 2011 Great East Japan Earthquake.
Recovery from the disaster has not been equal across prefectures
and markets, it was shown to partly depend on post-earthquake
fishing strategies, such as the combination of species to target
and range of gears to employ, among others. We demonstrate
that greater portfolio diversification (with regard to species and
gears) and turmnover correlate with both catch and revenue
stability, thus preserving a sustainable supply of fresh and
seasonal fish products. This effect is more robust when fishing
effort is distributed across asynchronous species, which
dampens socioeconomic risk. Shifts in fishing strategies
following the 2011 earthquake led to differences in ways to cope
with natural disasters and other environmental uncertainties. By
analyzing fisheries portfolio dynamics among the 25 most
impacted fish markets in Iwate and Miyagi, we evaluated their
respective adaptation potential against non-diversifiable
systemic risks, informing future management strategies for
vulnerable fishing communities across Japan.
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