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Item 1. Introductory Items

1.1 Opening of the meeting 

1.2 Adoption of agenda 

1.3 Meeting logistics
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Provisional Agenda
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ITEM2. ROLEOFTHEJOINTSWG MSE PS AND

REVIEWOFTHETOR

2.1 COMMISSIONΩSREQUESTANDCMM 2021-08

2.2 CONFIRMATIONOFNPFC PRIORITYONMANAGEMENT

2.3 REVIEWOFTHETERMSOFREFERENCE
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Item 2. Role of the joint SWG MSE PS and review of the ToR
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According to the ToR
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Terms of References
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Objectives stipulated in ToR of  SWG MSE PS

Short-Term Objectives: within one to two years:

a) develop draft interim management objectives and a draft interim harvest control 
rule (HCR) that meets such objectives to report to the Commission (preferably before 
the 8th Commission annual meeting); and

b) evaluate the robustness of the draft interim harvest control rule with consideration 
of possible uncertainties including effects of climate changes.

Mid-Term Objectives: within three to five years:

a) develop draft mid- to long-term management objectives by setting the target and 
limit reference pointsŦƻǊ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ǎǘŀǘǳǎ ŀǎ ǿŜƭƭ ŀǎ ōȅ ŘŜŦƛƴƛƴƎ άƻǾŜǊŦƛǎƘƛƴƎέ ŀƴŘ 
άƻǾŜǊŦƛǎƘŜŘέ ŦƻǊ ǘƘŜ ǎǳǎǘŀƛƴŀōƭŜ ǳǎŜ ƻŦ ǘƘŜ tŀŎƛŦƛŎ ǎŀǳǊȅ ǎǘƻŎƪΤ

b) assess the feasibility of establishing a management procedure through an MSE
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ITEM3. GENERALOVERVIEWOFAN MSE PROCESS

3.1 BASICANDGENERALCONCEPTOFMSE

3.2 REFERENCEPOINTS, STOCKSTATUSANDRISKS

3.3 POTENTIALISSUESREGARDINGMSE FORPACIFICSAURY(ANDSMALL

PELAGICFISHIN GENERAL)



SOMEKEYQUESTIONS

1. What is the MSE in a nutshell?

2. What is the difference between άtǊƻƧŜŎǘƛƻƴ ōŀǎŜŘ ƻƴ 
ǎǘƻŎƪ ŀǎǎŜǎǎƳŜƴǘέ and άtǊƻƧŜŎǘƛƻƴ ƛƴ a{9έ?

3. What is the difference between άatέ and άI/wέ?

4. What is the difference between άhaέ and ά!ǎǎŜǎǎƳŜƴǘ 
ƳƻŘŜƭέ?

MSE Process 

1.Identification of 
Management 
objectives and 
performance 
measures

2.Development of 
Operating Models 
(OMs)

3.Development of 
Management 
Procedures (MPs) 

4.Simulation testing of 
MPs with the OMs

5.Selection of an MP 
based on simulation 
performance

6.Implementation of the 
MP
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QUESTION1. 
WHATISTHEMSE IN A NUTSHELL? 

άLN ESSENCE, HARVESTSTRATEGIESAMOUNTTOAGREETHERULESOFTHEGAME

BEFOREIT ISPLAYEDέ                  --- DOUGBUTTERWORTH
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Lƴ ōǊƛŜŦΧ 
ÅMSE is a simulation approach to evaluate pre-

determined management procedures that are 
well specified and implementable in reality 
before they are used

ÅA pioneer work was conducted in the IWC-SC 
for its development of the RMP

ÅMSE can take into account several sources of 
uncertainty
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Lƴ ōǊƛŜŦΧ 

ÅMP-based approaches can reduce lengthy negotiations and free up time for longer-term 
research, enable better evaluation of risk, provide a sound basis to impose limits on TAC 
variability, are consistent with the Precautionary Principle, and provide a framework for 
interactions with stakeholders. (para 14, NPFC -2019-WS BRP-HCR-MSE01)

But 

ÅThe MP should be fully-specified, otherwise complex the evaluation process will be 
needed.

ÅThere has been a greater frequency of recourse to exceptional circumstances and MP 
revisions than was originally foreseen. 

ÅFurthermore, the MSE processes are lengthy, resulting in less time saved than originally 
envisioned. It may also be difficult to explain MPs to stakeholders and convince 
stakeholders of their value initially.
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Different people use different figures
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MSE in nutshell
MSE Process 

1.Identification of 
Management 
objectives and 
performance 
measures

2.Development of 
Operating Models 
(OMs)

3.Development of 
Management 
Procedures (MPs) 

4.Simulation testing of 
MPs with the OMs

5.Selection of an MP 
based on simulation 
performance

6.Implementation of the 
MP

HCR Assessment 
(if needed)

Data, fishery, 
ǎǳǊǾŜȅΧ 

Management Procedures (MPs) 

Å Population dynamics 
(mortality, growth, 
reproduction) 

Å Environmental factors 
Å Food web
Å Genetic stock structure

Application of 
TAC set by MP

Data generationOperating model (OMs)

Simulation testing

Management objectives Performance measures Selection 
of an MP 

Implementation 
error

Observation error

Estimation & Model error

Process error

http://www.ginganet.org/mari/fish/Cypriniformes.html


1. WHATISTHEMSE  IN A NUTSHELL, 
WHATAREWEDEVELOPINGFORWHATPURPOSES? 

Stability

Safety

Yield

Status

The MSE is a computer simulation framework 

¸ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŜȄǇŜŎǘŜŘ ōŜƘŀǾƛƻǊ ƻŦ άaŀƴŀƎŜƳŜƴǘ tǊƻŎŜŘǳǊŜǎ όatǎύέ 
if implementing them in an actual fishery

¸ to develop MPs to robustly meet the Management Objectives

¸ to select a MPfor implementation in actual fisheries 



ILLUSTRATIONOFCANDIDATEMANAGEMENTPROCEDURES



PERFORMANCEOFMPSςTIMESERIESPLOTS

Stock size Fishing intensity



PERFORMANCEOFMPSςBOXPLOTS



PERFORMANCEOFMPSςTRADE-OFFPLOTS



PERFORMANCEOFMPSςTIME SERIESPLOTSFORKOBEQUADRANT
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MSE in nutshell
MSE Process 

1.Identification of 
Management 
objectives and 
performance 
measures

2.Development of 
Operating Models 
(OMs)

3.Development of 
Management 
Procedures (MPs) 

4.Simulation testing of 
MPs with the OMs

5.Selection of an MP 
based on simulation 
performance

6.Implementation of the 
MP

HCR Assessment 
(if needed)

Data, fishery, 
ǎǳǊǾŜȅΧ 

Management Procedures (MPs) 

Å Population dynamics 
(mortality, growth, 
reproduction) 

Å Environmental factors 
Å Food web
Å Genetic stock structure

Application of 
TAC set by MP

Data generationOperating model (OMs)

Simulation testing

Management objectives Performance measures Selection 
of an MP 

Implementation 
error

Observation error

Estimation & Model error

Process error

http://www.ginganet.org/mari/fish/Cypriniformes.html
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QUESTION2. 
WHATISTHEDIFFERENCEBETWEEN

άPROJECTIONBASEDONASSESSMENTέ ANDάPROJECTIONINa{9έΚ

άtREDICTIONISVERYDIFFICULT, ESPECIALLYIFIT'SABOUTTHEFUTUREέ 
--- NIELSBOHR, PHYSICIST



WHATISTHEDIFFERENCEBETWEEN

άPROJECTIONBASEDONASSESSMENTέ ANDάPROJECTIONINa{9έΚ



WHATISTHEDIFFERENCEBETWEEN
άPROJECTIONBASEDONASSESSMENTέ ANDάPROJECTIONINa{9έΚ

Simple projection for a risk table:
Based on a predeterminedbut 
constantcatch over time with a certain 
level of catch reduction/enlargement

Constant catch 

Difference between άtǊƻƧŜŎǘƛƻƴ ōŀǎŜŘ ƻƴ ǎǘƻŎƪ ŀǎǎŜǎǎƳŜƴǘέand άtǊƻƧŜŎǘƛƻƴ ƛƴ a{9έ?

άaŀƴŀƎŜƳŜƴǘ ǎǘǊŀǘŜƎȅ ŜǾŀƭǳŀǘƛƻƴ ƛǎ ƴƻǘ ǘƘŜ ǎŀƳŜ ŀǎ ŎƻƴŘǳŎǘƛƴƎ ǇǊƻƧŜŎǘƛƻƴǎ ŦǊƻƳ ŀ ǎǘƻŎƪ 
assessment, although a stock assessment may form the basis for the operating model(s) 
ǿƘƛŎƘ ŀǊŜ ŎƻǊŜ ǘƻ ŀ a{9έ όtǳƴǘ Ŝǘ ŀƭΦ нлмсύ



SOMEKEYQUESTIONS(2)

Projection in MSE: 
Based on a predetermined 
rule with a feedback 
mechanismto control the 
catch

With use of information 
available during the 
management period

Difference between άtǊƻƧŜŎǘƛƻƴ ōŀǎŜŘ ƻƴ ǎǘƻŎƪ ŀǎǎŜǎǎƳŜƴǘέand άtǊƻƧŜŎǘƛƻƴ ƛƴ a{9έ?

άaŀƴŀƎŜƳŜƴǘ ǎǘǊŀǘŜƎȅ ŜǾŀƭǳŀǘƛƻƴ ƛǎ ƴƻǘ ǘƘŜ ǎŀƳŜ ŀǎ ŎƻƴŘǳŎǘƛƴƎ ǇǊƻƧŜŎǘƛƻƴǎ ŦǊƻƳ ŀ ǎǘƻŎƪ 
assessment, although a stock assessment may form the basis for the operating model(s) 
ǿƘƛŎƘ ŀǊŜ ŎƻǊŜ ǘƻ ŀ a{9έ όtǳƴǘ Ŝǘ ŀƭΦ нлмсύ
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QUESTION3. 
WHATISTHEDIFFERENCEBETWEEN

άaANAGEMENTPROCEDUREόatύέ 
ANDάIARVESTCONTROLRULEόI/wύέΚ 

ά¢HEREISALWAYSA BETTERWAYέ  --- THOMASEDISON



3. MP ANDHCR

Difference between άaŀƴŀƎŜƳŜƴǘ tǊƻŎŜŘǳǊŜ όatύέ and άIŀǊǾŜǎǘ /ƻƴǘǊƻƭ wǳƭŜ όI/wύέ?  

¸The both are predetermined rules 

¸An HCR(if like the right figure) can work 
for setting a TAC only if an estimate of 
biomass is given  

¸So how to give an estimate of biomass 
with use of what information? 

¸An MP is a package of 
- Inputs for HCR (data collection and 
assessment if needed)
- HCR No 

catch

Some 
catch

Full 
catch



3. MP ANDHCR

¸An MP (model-based) is a package of 

üData collection and preparation 

ÅCatch only

ÅCatch + well-standardized CPUE

ÅCatch + well-standardized CPUE + fishery-ƛƴŘŜǇŜƴŘŜƴǘ ǎǳǊǾŜȅΣ ΧΦ 

üAssessment (if needed)

ÅSimple assessment model (robust but not sensitive to changes?)

ÅVery complicated assessment model (comprehensive but heavily dependent on the 
ŀǎǎǳƳǇǘƛƻƴΚύ Σ ΧΦ

üHarvest Control Rule (HCR)

ÅAggressive (reckless) 

ÅConservative

ÅIntermediateΣ ΧΦΦ 



MODEL-BASEDANDEMPIRICALMPS

Empirical MP: 
Aims to keep the stock near a 
target CPUE

TAC decrease
CPUE<Target

Model-based MP: 
ÅStock assessment 
ÅHCR

HCR Assessment Data, fishery, 
ǎǳǊǾŜȅΧ 

Management Procedures (MPs) 
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QUESTION4. 
WHATISTHEDIFFERENCEBETWEEN

άhaέ ANDά!SSESSMENTMODELέΚ 

ά!LLMODELSAREWRONG, BUTSOMEAREUSEFULέ  --- GEORGEBOX, STATISTICIAN



4. OM ANDASSESSMENTMODEL

¸Assessment model
ÅPopulation dynamics (+ unknown stochasticity)
ÅFisheries impacts through catch and size selectivities 
ÅConditioned (and estimated) in the stock assessment 

²Ƙŀǘ ƛǎ ǘƘŜ άhǇŜǊŀǘƛƴƎ aƻŘŜƭ όhaύέ and how different from the ά!ǎǎŜǎǎƳŜƴǘ aƻŘŜƭέ? 

Catch series

CPUE series



4. OM ANDASSESSMENTMODEL

¸Assessment model
ÅPopulation dynamics (+ unknown stochasticity)
ÅFisheries impacts through catch and size selectivities 
ÅConditioned (and estimated) in the stock assessment 

¸OMs
ÅPlay roles of άǾƛǊǘǳŀƭ ǇƻǇǳƭŀǘƛƻƴ ŘȅƴŀƳƛŎǎέ and άǾƛǊǘǳŀƭ ŦƛǎƘŜǊȅέ and in the simulation
ÅOMs are primarily based on the stock assessment
ÅOMs should not be completely equal to the Assessment models
ÅConsider several uncertainties in key parameters
ÅAccount for other uncertainties to evaluate the robustness

²Ƙŀǘ ƛǎ ǘƘŜ άhǇŜǊŀǘƛƴƎ aƻŘŜƭ όhaύέ and how different from the ά!ǎǎŜǎǎƳŜƴǘ aƻŘŜƭέ? 



4. OM ANDASSESSMENTMODEL

The OM is the basis ofάǾƛǊǘǳŀƭ ǇƻǇǳƭŀǘƛƻƴέand  άǾƛǊǘǳŀƭ ŦƛǎƘŜǊȅέ in the simulation

¸Virtual population in simulation

Åto reflect impacts of fisheries described MPs 

Åto account for stochasticity (e.g. environmental factors implicitly or explicitly) 

¸Virtual fishery in simulation  

Åto produce virtual data (with observation error) to be used in MPs

Åto reflect the catch (and its implementation error) from specified MPs  

Åto reflect different selectivity of different fisheries

²Ƙŀǘ ƛǎ ǘƘŜ άhǇŜǊŀǘƛƴƎ aƻŘŜƭ όhaύέ and how different from the ά!ǎǎŜǎǎƳŜƴǘ aƻŘŜƭέ? 



4. OM ANDASSESSMENTMODEL

¸Note:  any MPs should not know the reality expressed in OMs!!

ÅLike blind tests 

ÅIf MPs know OMs, just like "judge" and "prosecutor" is a same person 
(no longer fair evaluation and comparison)  

ÅNeed to train the MPs under different kinds of OMs (including 
robustness scenarios) 



MSE IN NUTSHELL

MSE Process 

1.Identification of 
Management 
objectives and 
performance 
measures

2.Development of 
Operating Models 
(OMs)

3.Development of 
Management 
Procedures (MPs) 

4.Simulation testing of 
MPs with the OMs

5.Selection of an MP 
based on simulation 
performance

6.Implementation of the 
MP

HCR Assessment 
(if needed)

Data, fishery, 
ǎǳǊǾŜȅΧ 

Management Procedures (MPs) 

Å Population dynamics 
(mortality, growth, 
reproduction) 

Å Environmental factors 
Å Food web
Å Genetic stock structure

Application of 
TAC set by MP

Data generationOperating model (OMs)

Simulation testing

Management objectives Performance measures Selection 
of an MP 

Implementation 
error

Observation error

Estimation & Model error

Process error

http://www.ginganet.org/mari/fish/Cypriniformes.html


DEMO
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3.2 REFERENCEPOINTS, STOCKSTATUSAND

RISKS



REFERENCEPOINTS

Reference Point is a pre-determined level of a given indicator that corresponds to a particular 
state of the stock that management either seeks to achieve (TRP) or avoid (LRP).

0.00

0.50
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2.00

2.50
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B
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S
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S

Y

TARGET Reference Point (TRP)

LIMIT Reference Point (LRP)

ÅTarget Reference Points(TRPs): values for stock size and/or fishing mortality rate that a manager aims to 
achieve and maintain.

ÅLimit Reference Points (LRPs): which describe an undesirable state of the indicator that should be avoided
with high probability. 



ÅThe UN Fish StocksAgreement (UN, 1995) and the FAOCode of
Conduct for Responsible Fisheries (FAO, 1995) provide the
foundations of the Precautionary Approach (PA) to fisheries
management,

ÅIt requeststhe useof two typesof precautionaryreferencepoints:

ÅConservationor limit referencepoints indicatinga άōƛƻƭƻƎƛŎŀƭέ
limit beyondthe stateof stockisundesirableand

ÅManagement or target reference points a έŘŜǎƛǊŜŘέlevel of
harvest/biomass.

ÅAnd it states that managementstrategiesshall ensurethat there is
very low risk of breaching limit reference points while target
referencepointsshouldbeexceededon average.

ÅIdeally, RPsare included in a ManagementProcedureframework
(alongwith HCR)and stockstatus(or any other indicator e.g. CPUE)
triggers pre-agreed managementactions to achieve targets while
avoidingLRPs.

THEPRECAUTIONARYAPPROACHANDREFERENCEPOINTS



Element IATTC ICCAT IOTC WCPFC CCSBT
Management 
objectives 
(convention)

ÅPopulation level 
that can produce 
the MSY.
ÅApply precautionary 

approach.

Maintain population 
at levelthat can 
permit maximum 
sustainable catch.

Conservation
and optimum 
utilizationof stocks.

Å[ƻƴƎπǘŜǊƳ ŎƻƴǎŜǊǾŀǘƛƻƴ 
and sustainable use of 
highly migratory species
ÅMaintainstocks at levels 

capable of producing MSY, 
as qualified by 
environmental, economic 
and SIDs considerations.

Ensure, through 
appropriate 
management, the 
conservation and 
optimum utilization of 
SBT.

Target 
Reference 
Points

Interim target 
reference points for 
BET, SKJ and YFT = 
FMSYand BMSYare an 
implied TRP.

ÅFMSYand BMSYare an 
implied TRP.
ÅFor Northern 

Albacore 60% 
probability to be in 
Kobe green

Interim target 
reference points for 
ALB,  BET, YFT and 
SWO (BMSY, FMSY), 
and SKJ (40% B0, 
ETARG)

ÅInterim target reference 
points for:
ÅSKJ: 50% SBcurrent, F=0
ÅSouthern ALB: 56% 

SBcurrent, F=0 

Interim rebuilding 
objective: 20% SSB0. A 
long-term TRP will be 
considered once stock is 
rebuilt to 20%SSB0.

Limit 
reference 
Points

Interim Limit 
Reference Points for 
BET and YFT = 7.7 % of 
SSB0

None yet.
For Northern Albacore 
Blim= 0.4*BMSY

Interim limit 
reference points for 
ALB, SWO and YFT 
(0.4 BMSY, 1.4 FMSY), 
BET (0.5 BMSY, 1.3 
FMSY, and SKJ (20% 
B0

ALB, BET, SKJ and YFT:
20%SBcurrent, F=0
(defines overfished)

Å20% SSB0 would 
become a limit at the 
end of the rebuilding 
program.
ÅThe 2011 decision 

identifies the lowest 
observed stock size as 
the limit.

Type of RPs MSY based MSY based MSY based (except 
SKJ)

Depletion based Depletion based

DIFFERENTTYPESOFREFERENCEPOINTSIN TUNARFMOS



ÅKobeplots usedextensivelyto representstockstatussince2007 (when no TRPsand LRPs
whereavailable),

ÅYet, there is no standardway of representingstockstatusrelative to both target and limit
referencepointslevels,

ÅBasedon those differenceson how to define overfishedstock status,different plots have
beendevelopedin tRFMOsto characterizethe stockstatusandprovidemanagementadvice.

STOCK CHARACTERIZATION PLOTS IN TRFMOS: 
KOBE VS. MAJURO



BACKGROUND

TargetLimit Target

Target



TUNINGOFMP WITHA PRIMARYTARGET

ÅTuning only works for a single (high priority) objective

ÅTuning involves changing a control parameter within Management Procedures

Tuning objective

Catch

B
/B

M
S

Y A1

B1

B2
A2

A1 & B1 are not tuned at the same 
level and, thus, not comparable

A2 & B2 are tuned to achieve the 
target biomass objective

B2 yields higher catch than A2
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3.3 POTENTIALISSUESREGARDINGMSE FORPACIFIC

SAURY(ANDSMALLPELAGICFISHIN GENERAL)
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2019 BRP-HCR-MSE workshop in NPFC

Item 1. Opening of the Workshop
Item 2. Adoption of Agenda
Item 3. Basic information about NPFC priority species
Item 4. Review of the general concept and best practices of BRP, HCR and MSE
Item 5. Overview of the outcomes of literature reviews on BRPs and HCRs that
have been applied to small pelagic fish stock management
Item 6. Potential directions on application of BRPs, HCR and MSE 

to the management of NPFC priority species
Item 7. Recommendations to the SC and its subsidiary bodies
Item 8. Adoption of the Report
Item 9. Close of the Workshop
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PS-related issues discussed in 2019 BRP-HCR-MSE workshop in NPFC

ÅDr. ButterworthΧ. arguedthat pristinebiomass(B0) is not alwayswell estimatedfor short-
lived and highly variable stocks,such as small pelagic species,and B0-based reference
pointsshouldnot beusedfor suchspecies. (para12)

ÅDr. Kell Χ pointed out the importance of tailoring reference points to life history
characteristicssuch as growth and maturity and also to variability in recruitment;
understandingthe weaknessesand uncertaintiesinherent in referencepoints; and testing
the robustnessof referencepoints for fishingmortality and spawningstockbiomass. (para
13)

ÅTheinvited expertssuggestedthat age-structuredstockassessmentmodelswould be more
appropriate than age-aggregatedmodelsand that age-structured operating modelswere
preferableto length-basedoperatingmodels. (para22)
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Recommendations in 2019 BRP-HCR-MSE workshop in NPFC

(a)TheWorkshoprecommendedconductingMSEfor only one speciesat a time due to the

resource-intensive and complex nature of the process. Becausechub mackerel is a

longer-lived speciesthan Pacificsauryand more stock assessmentdata are available,

enabling the operating model to be conditioned, the Workshop recommended

conductingMSEfor chubmackerelasthe first priority.

(b) ForPacificsaury,the Workshoprecommendedto considerdevelopinganage-structured

operatingmodel for usein simulationwork to identify and evaluatepotential reference

points(for exampleBlimandFtarget). It issuggestedthat initial simulationwork focuson

constantF runs (e.g. to investigateMSY-basedreferencepoints, Blim and Ftarget)and

empirical HCR(e.g. taking a constant proportion of the estimated survey biomass).

Model-based and empirical HCRscould both be considered when a full MSE is

undertaken.
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Recommendations in 2019 BRP-HCR-MSE workshop in NPFC

(c)Forchubmackerel,the Workshoprecommendedconsideringto conductinitial assessments
with a rangeof models,whichcouldbeusedin a subsequentMSE.

(d) The Workshop recommendedthat the SCpropose to the Commissionto explore the
possibility of creating an intermediary group consisting of scientists, managers and
stakeholders,asneeded,whenconductinganMSE.

(e) Considerationcouldbe givento the role of smallpelagicfish in the ecosystemaskey low
trophic levelstocksandalsoto climatevariabilitywhensettingthe referencepoints.
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Objectives stipulated in ToR of  SWG MSE PS

Short-Term Objectives: within one to two years:

a) develop draft interim management objectives and a draft interim harvest control 
rule (HCR) that meets such objectives to report to the Commission (preferably before 
the 8th Commission annual meeting); and

b) evaluate the robustness of the draft interim harvest control rule with consideration 
of possible uncertainties including effects of climate changes.

Mid-Term Objectives: within three to five years:

a) develop draft mid- to long-term management objectives by setting the target and 
limit reference pointsŦƻǊ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ǎǘŀǘǳǎ ŀǎ ǿŜƭƭ ŀǎ ōȅ ŘŜŦƛƴƛƴƎ άƻǾŜǊŦƛǎƘƛƴƎέ ŀƴŘ 
άƻǾŜǊŦƛǎƘŜŘέ ŦƻǊ ǘƘŜ ǎǳǎǘŀƛƴŀōƭŜ ǳǎŜ ƻŦ ǘƘŜ tŀŎƛŦƛŎ ǎŀǳǊȅ ǎǘƻŎƪΤ

b) assess the feasibility of establishing a management procedure through an MSE
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ITEM4. INITIALDISCUSSIONTOWARDDEVELOPMENTOFAN

INTERIMHCR FORTHESHORT-TERMGOAL

4.1 MANAGEMENTOBJECTIVESANDSOMECONSTRAINTCONDITIONSFOR

THEREGULATIONOFFISHERY

4.2 TECHNICALMATTERSONOPERATINGMODELS, HCRS, PERFORMANCE

MEASURESANDSIMULATION
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Objectives stipulated in ToR of  SWG MSE PS

Short-Term Objectives: within one to two years:

a) develop draft interim management objectives and a draft interim harvest control 
rule (HCR) that meets such objectives to report to the Commission (preferably before 
the 8th Commission annual meeting); and

b) evaluate the robustness of the draft interim harvest control rule with consideration 
of possible uncertainties including effects of climate changes.

Mid-Term Objectives: within three to five years:

a) develop draft mid- to long-term management objectives by setting the target and 
limit reference pointsŦƻǊ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ǎǘŀǘǳǎ ŀǎ ǿŜƭƭ ŀǎ ōȅ ŘŜŦƛƴƛƴƎ άƻǾŜǊŦƛǎƘƛƴƎέ ŀƴŘ 
άƻǾŜǊŦƛǎƘŜŘέ ŦƻǊ ǘƘŜ ǎǳǎǘŀƛƴŀōƭŜ ǳǎŜ ƻŦ ǘƘŜ tŀŎƛŦƛŎ ǎŀǳǊȅ ǎǘƻŎƪΤ

b) assess the feasibility of establishing a management procedure through an MSE
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Overview of SSC-PS07 & PS08

¸SSC-PS07 (Oct 8-11): 
38 participants from 7 Members 

¸SSC-PS08 (Dec 10-14): 
48participants from 8 Members

¸Larry Jacobson as an invited expert 
for both the meetings

Taken by the Secretariat
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Annual catch series
¸ A sharp decline in catch and nominal CPUE 

from 2020 to 2021, 
continuing the declining trend 
in recent years

¸ Lowest catch in 2021 since 1950

¸ The spatial distribution of the fishing 
grounds has also shifted, with fishing 
grounds shifting to the eastand 
a higher proportion of catch occurring 
in the Convention Area compared 
to previous years; 

¸ Catch in 2021 is a preliminary number 
and was not used in the stock assessment Prepared by the Secretariat
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China Korea

Russia Chinese Taipei Vanuatu

Catch by Member (including preliminary information in 2021)

Japan
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Cumulative catch in 2020 and 2021 
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¸ In autumn, which has been the main fishing season,there was a reduced proportion of catch in 
2021 compared to past years

¸ An increased proportion of catch in early summer was observed in 2021
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Fishery-independent abundance indices
Age 0 Age 1
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Summary of indices

MembersôstandardizedCPUEs

(up to 2020)
Biomassindex(~2021)

andjoint CPUE(~2020)

MembersônominalCPUEs

(up to 2021)



North Pacific Fisheries Commission

Specification of BSSPM
Base case

(B1)

Base case

(B2)

Initial year 1980 Same as left

Biomass survey

ήὦὭέͯ5πȟρ

(2003-2021) 

Same as left

CPUE CHN(2013-2020) 

JPN_early(1980-1993, time-varying q)

JPN_late(1994-2020)

KOR(2001-2020)

RUS(1994-2020)

CT(2001-2020)

CHN(2013-2020) 

JPN_late(1994-2020)

KOR(2001-2020)

RUS(1994-2020)

CT(2001-2020)

Variance 

component

Variances of logCPUEs are assumed 

to be common and c=6 times of that 

of log biomass 

Variances of logCPUEs are assumed 

to be common and c=5 times of that 

of log biomass 

Hyper-depletion/ 

stability

A common parameter for all fisheries 

but JPN_early, with a prior distribution, 

b ~ U(0, 1) [b_JPN_early=1]

A common parameter for all fisheries 

with a prior distribution, b ~ U(0, 1)

Prior for other 

than ήὦὭέ

Own preferred options Own preferred options

„= ὧz ὥὺὩὅὠὸ „ ) 

ὥὺὩὅὠὸ is computed except for 2020 survey

Ὅȟ ήὦὭέὄὩ ȟ

ὺȟ Ḑὔπȟὅὠὸ „

Ὅȟ ήὄὩ ȟȟ ὺȟḐὔπȟ„

ÅChina and Chinese Taipei: random walk

Å Japan: parametric 

Å China and Japan: Flat priors

ÅChinese Taipei: Informative priors

Figures extracted from 
NPFC-2021-SSC PS08-
WP01, WP03, and 
provided by China 

China Japan

Chinese Taipei
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The SSC PS received three reports of BSSPM analyses

China Japan Chinese Taipei

¸ The SSC-PS agreed that the same approach to aggregate the results over 6 runs (3 members x 2 base 
case runs) is used to finalize the stock assessment based on BSSPM
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The SSC PS received three reports of BSSPM analyses (figures from SSC-PS08 report)

Harvest rateBiomass B / K

Results of combined model estimates indicate that the stock declined with 
an interannual variability from near carrying capacity in the mid-нлллΩǎ 
after a period of high productivity to current low levels

Exploitation rates were increasing 
slowly since 2005 except for 2019 


