WP 5 : Stock assessment and scientific advice QPAMBAS

WP5 : Integrating newly collected data (WP2 & WP3)
to improve scientific knowledge and
enhance fisheries sustainability
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WP 5 : Stock assessment and scientific advice QPAMBAS

Fisheries management stages
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WP 5 : Stock assessment and scientific advice ePAMBAS

YEAR 1 YEAR 2 YEAR 3

ACTIVITY

T5.1-5urplus production model (Jabba,
SPICT)

T5.2-Length Based model
(LBB,LBSFR,)

T5 3-Integrated Model (e.g. 553)
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WP 5 : Stock assessment and scientific advice QPAMBAS

Introduction to stock assessment
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WP 5 : Stock assessment and scientific advice QPAMBAS

1. Introduction to stock assessment

Why and how assess stocks ?
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WP 5 : Stock assessment and scientific advice QPAMBAS

1. Introduction to stock assessment

Ressource commune

v

The tragedy of the commons

Raréfaction »[ Les captures de chacun dépendent
des de I'effort des autres
_ressources
5 7 effort => Résultat pour >  Résultat pour
individuel I'individu la collectivité
i v
Rationalité <> Rationalité
5 individuelle collective
i ------------------------- \ ' - ”’
Tendance a la surcapacité
Surexploitation f---- » Manque a gagner | % Développement de
de la ressource conflits d'usage
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WP 5 : Stock assessment and scientific advice

) p1vias

1. Introduction to stock assessment

The tragedy of the commons

Harvesting limited and shared natural resources

=>» « Natural » tendencies leads to overexploitation

=>» Need for rules and cooperative management
systems to ensure sustainable exploitation

=» Social, economic, and environmental monitoring —
supported by clear indicators and reference points —

is essential.

=» Need for scientific assessment

|

Ressource commune

“

Raréfaction » Les captures de chacun dépendent
des de I'effort des autres
_ressources
E 7 effort => Résultat pour >  Résultat pour
; individuel l'individu la collectivité

A4

Rationalité <> Rationalité
individuelle

collective

Tendance a la surcapacité

---1  Surexploitation
de la ressource

A

» Manque a gagner

» Développement de
conflits d'usage
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WP 5 : Stock assessment and scientific advice QPAMBAS

1. Introduction to stock assessment

Pression de péche

I:RMD

Stock
reconstituable

Brvib Biomasse

Matrice de Kobe : classification de |I'état des stocks
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WP 5 : Stock assessment and scientific advice QPAMBAS

1. Introduction to stock assessment

Pression de péche
« Stock assessment is making quantitative

predictions about the reactions of fish populations
to alternative management choices”
Hilborn & Walters, 1992

I:RMD

« Management is defining and putting into measures
allowing a sustainaible exploitation while taking account of Stock
scientific advice as well as politicals, economical, social and reconstituable

culturals considerations. »

Cochrane, 2002 _
Brvib Biomasse

Matrice de Kobe : classification de |I'état des stocks
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WP 5 : Stock assessment and scientific advice QPAMBAS

Why and how assess stocks ?
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WP 5 : Stock assessment and scientific advice ePAMBAS

2. Modelling process

= Aims to bring better understanding of complex system
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WP 5 : Stock assessment and scientific advice QPAMBAS

2. Modelling process

= Aims to bring better understanding of complex system

=» Based on assumptions

Fa Co-funded by
W the European Union

Kick-off Meeting. Dakar, Sénégal, 23-27 Février 2026

&
Q&
;@

e o'
W
i) o=
Rl 1 £
H
iE



WP 5 : Stock assessment and scientific advice QPAMBAS

2. Modelling process

Aims to bring better understanding of complex system

Based on assumptions

v ¥V

Provide scientific advices combining diagnostic on stock status and management measures
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WP 5 : Stock assessment and scientific advice ePAMBAS

1. Input data & Data preparation

2. Modelling process

Landings
Discards > Catch
: Length '
_Recreauunal samples S q n mgﬁ?” \

Scientific ESB A .
survey correction || Standardisation —» Survey index

Effort

Auxiliary
information
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WP 5 : Stock assessment and scientific advice ePAMBAS

. 1. Input data & Data preparation 2. Model configuration & Fitting procedures
[
2. Modelling process -
Effort »- Effort
Landings —
Discards > Catch »  Catch
: Length : :
_Recreauunal samples Standardisation — Cogg'slriclﬂl Uncertainty
! i . weights _
| 1 Maximum
Scientific ESB __— i } Abundance
survey correction |7 Standardisation - Survey index index likelihood
i
Auxiliary , . e
information i '
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WP 5 : Stock assessment and scientific advice

) pivias

d I I . 1. Input data & Data preparation 2. Model configuration & Fitting procedures
2. Modelling process -
r ] Effort »- Effort
Landings I
Discards Catch | =8 Catch
: i : Length 1 : —
Recreational y . Commercial i
I Uncertai
. | SﬂrT es Standardisation —= Lo E b w's“?
1 ] | ] Maximum
Scientific ESB N . Abundance MCMC
suvey | comection | Standardisation —» Survey index index likelihood
Auxiliary ~ . \
information - FXIOnS

3. Model performance diagnostics & Model acceptance
(| Convergence |

| Residuals |

Acceptance

| Prior-posterior |

| Retrospective |

| Hindcasting |

Rejection | Jitter |

Estimates &
l\ uncertainty
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WP 5 : Stock assessment and scientific advice

) pivias

2 d I I . 1. Input data & Data preparation 2. Model configuration & Fitting procedures
. Modelling process B
r ] Effort »- Effort
Landings I
Discards Catch | =8 Catch
: i : Length 1 : —
Recreational y . Commercial i
I Uncertai
. | SﬂrT es Standardisation —= Lo E b w's“?
_ - 1 [ | Maximum
Scientific ESB e . Abundance MCMC
suvey | comection | Standardisation —» Survey index index likelihood
Auxiliary ~ . \
information - FNRS

l. Choice of model, & Sensitivity analysis | 3. Model performance diagnostics & Model
(| Convergence |
Single best
| Residuals |
Acceptance
| Prior-posterior |
Model Candidate / - .
average models | Retrospective |
| Hindcasting |
Jitter

Sensilhq'ny Rejection | |

analysis —

\_| uncertainty
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WP 5 : Stock assessment and scientific advice

) pivias

2 d I I . 1. Input data & Data preparation 2. Model configuration & Fitting procedures
. Moaelling process | .. |
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5. Management advice 4. Choice of model, & Sensitivity analysis | 3. Model performance diagnostics & Model acceptance
HCR & Biomass | . ([ Convergence |
threshold & limit - [ Residuals |
.}l} ] Acceptance
_ A | Prior-posterior |
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WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approaches

Surplus production model Analytical approach / Structurés en age
Approche globale
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WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approaches

Surplus production model Analytical approach / Structurés en age
Approche globale

R Co-funded by gﬁ < Kick-off Meeting. Dakar, Sénégal, 23-27 Février 2026

LRI the European Union




WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approaches

Surplus production model / Approche globale
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WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approachs

Surplus production model / Approche globale

Harvest

B,,, = Bt + Pt —C,

A réquilibre : B,,, = Bt =Be

Dol : P, =Ce
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WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approachs

Surplus production model / Approche globale

Production biologique C,
D'ou : P e — Ce
"_Q- e
e <= |, Biomasse P Dt Effort
K i ‘=
P, = g(parameters,B,) B, = g(parameters,E,)
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WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approachs

Surplus production model Analytical approach / Structurés en age
Approche globale

Rl o funded by gﬁ ot Kick-off Meeting. Dakar, Sénégal, 23-27 Février 2026

LR the European Union




WP 5 : Stock assessment and scientific advice

e PAMBAS

3. Different stock assessment approachs

Surplus production model
Approche globale

Analytical approach / Structurés en age

Length-based

M e P e

R <

Analyse de cohortes

Capture f Tailles
g A
.!IIHO‘ Indice de B Age

4
N
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WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approachs

Age structure
Abundance &

== Stock without fisheries

=>» Fishing activity impacts Stock with fisheries
demographic structure of )
harvested population

1 2 3 4 5 6 7 8
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WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approachs

L)
U B Hr—

. 0.8F

=>» Reestimate the abundance decrease by age- £ :

group (cohort) while their age and targetted % il ;

by fishers g o &
0.2F
o.oL

1 5 10
Age (year)
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WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approachs

Data-Limited Stocks : When the data are missing...

» Species with modelling issues (Life cycles/ageing possibilities/high interranual variablility...) :
Fish // {crustaceans; cephalopods and other molluscs...}

Low economic values (by-catch)

Sampling trade-off : Costs / Sampling effort (survey unavailable...)

Short time series or with gaps

Need for more data sharing among countries exploiting same stocks
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3. Different stock assessment approachs

Short life cycle species challenge for age measurements

Short life cycle : ~ 1 year, important effort for data collection, high sampling Mue
on short periods

Longueur —
)
du corps 7

Impossble/complex ageing : No calcified structures (growth by molting), or ®
too time-consuming for an annual stock assessment (collection of seasonal
ages and reading of statoliths/stylets depending on daily accretion).

Durant la mue, les

" e absorbent une gra

=>» augmentation r

Temps

High interannual variability: strong recruitment, natural mortality and growth
rates, and migratory species that are exploited at specific life stages.

the European Union
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WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approachs

Surplus production model Analytical approach / Structurés en age
Approche globale

Length-based Analyse de cohortes
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WP 5 : Stock assessment and scientific advice

3. Different stock assessment approachs

+lA +taille +age

Catch+ Catch+Age-structure

Catch+Index
only

Age-structure
only

Size-structure [+Index][+Size
structure]

\ °
PN : : : o N Model complexity +
/ s I 1 1 §|' >
§ \ I 1 1
i % | I I 2
$ \ | | | |
I I | 51
4 \ 1 1 | 1
$ \ | I | 2

Catch Catch Surplus Integrated
Curves Only production structured Assessments
(Catch (CMSY, DB- (JABBA, (GMACS) (CASAL, SS

Length based
(MLZ, (LBSPR,

Z estimate) LIME, SS-CL,
SS-LO)

curve, SRA, spm) and

Catch OCOM, SS- derivatives,
curve with COM, SSS, Multifan-CL,
selectivity) SAM)
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WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approachs

A

Prospects : Spatialised and ecosystemic .
management in global warming .
context
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WP 5 : Stock assessment and scientific advice QPAMBAS

3. Different stock assessment approachs

True unobserved process
0 O  NMoisy observations

=>»Growing importance of taking
account for uncertainty
=> Issues due to data are still the same

Fully parametrized (blocked) reconstruction
= 95% confidence limits

Quantity of interest

Time
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WP 5 : Stock assessment and scientific advice QPAMBAS

Sum-up

Collecte de
données

i

|

! —
o
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WP 5 : Stock assessment and scientific advice ePAMBAS

!
Sum-ug - - —“-— o
| —
——

Mesures de
gestions

T
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WP 5 : Stock assessment and scientific advice ePAMBAS

—) —) mmm) | Applications
|
; —
V
y +
b Ajustement et
incertitudes

X

Mesures de
gestions

T
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WP 5 : Stock assessment and scientific advice QPAMBAS

Sum-up |
Collecte de \ | L
données — ! mmm) | Applications
! —
/' —~ —

Mesures de
gestions

T

Ajustement et
incertitudes

* Pratiques différentes selon la
donnée

*  Procédures d’ajustements
évoluent avec la puissance de
calcul

*  Futurs enjeux, nouvelles
approches

* Connaissances halieutiques
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WP 5 : Stock assessment and scientific advice ePAMBAS

Thank you for your attention !
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