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Standardisation de CPUE via sdmTMB

Cas d’étude : Flottilles chalutieres
espagnoles ciblant les crevettes en
Mauritanie
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WP 4: Fishing effort characterization and CPUE standardizati

Standardisation de CPUE avec sdmTMB

Quelles sont les caractéristiques de ces données ?

* Elles proviennent d’un processus écologique que I'on cherche a étudier (=
elles sont conditionnelles a ce processus écologique)

e Elles sont bruitées (= Elles ne sont pas des observations parfaites du
processus d’intérét)
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WP 4: Fishing effort characterization and CPUE standardizati

Standardisation de CPUE avec sdmTMB

Quelles sont les caractéristiques de ces données ?

* Elles proviennent d’un processus écologique que I'on cherche a étudier (=
elles sont conditionnelles a ce processus écologique)

e Elles sont bruitées (= Elles ne sont pas des observations parfaites du
processus d’intérét)

e Localisées (= ne couvrent pas I'ensemble de la zone d’étude, ce qui
nécéssite de mettre en place un certain nombre d’hypotheses
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

* Ecological data often have spatial attributes

O‘Q’ Spatial covariates
&

e ldeal modelling process ™% Residuals are uncorrelated
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

oﬁ' Spatial covariates
* Ideal modelling process ——> Residuals are uncorrelated
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

'Q'O Spatial covariates
* Real modelling process ——> Residuals are correlated...
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WP 4: Fishing effort characterization and CPUE standardization

Standardisation de CPUE avec sdmTMB

a'a' Spatial covariates
Real modelling process —> Residuals are correlated...
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

* Need to approximate all spatial variables missing from model
* Temperature
e Substrat
* Oceanic currents
 Competitions on habitats

Hierarchical modelling and Random Field
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

N Covariates parameters
Parametres year/season/bathymetry...)
Champ latent ,.

] Y Covar
Observations com,f

—
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

Correlation parameters

N Covariates parameters
Parametres (year/season/bathymetry...)
Champ latent Spatial ,
correlation e

] Y Covar
Observations com,f
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

Y(8,8 ~ L(S,0?)
f(S)=X-+9

5 ~ MG(0,X)

The key element is the covariance matrix X,
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

5>
[ Var[o1]  Cov[d1.02] -+ Cov[éy.dn]\
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

(a) Range = 0.2 (b) Range = 0.6
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

Correlation parameters

N Covariates parameters
Parametres (year/season/bathymetry...)

~—~—_
h
Champ latent Spatial ‘Temporal
correlation cér/'el-atjop

] Y Covar
Observations com,f
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

Iime: 1
2 g
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

Abondance

e
- N

CPUE = Effet navire + Effet habitat + Champ spatial + Champ spatio-temporel

- Stratégies de péche - Profondeur - Processus non - Déplacement
- Engin - Température mesureés du stock
- Comportements des pécheurs - Substrat - Structure

- - géographique
persistante
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Standardisation de CPUE avec sdmTMB

'ONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS
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PAMBAS

WP 4: Fishing effort characterization and CPUE standardization

Standardisation de CPUE avec sdmTMB

Prediction (fixed effects + all random effects) 2500000 -
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

Groupe de travail sur les Modeles Spatio-Temporels
Rennes le 2-3 février
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PAMBAS

WP 4: Fishing effort characterization and CPUE standardization

Case study : Spanish trawlers targetting Mauritanian shrimps
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OF DATA INTEGRATION AND LATENT PROCESSES

Spatiotemporal Process
based model
(pop dyn, SEM)

SDM

SDM Multiple sources of data
Dara

One source Data = survey + fisheries
of data
catches

Data = survey + fisheries
catches + multiage
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WP 4: Fishing effort characterization and CPUE standardizat

Case study : Spanish trawlers targetting Mauritani

1. Data assumptions

* Species distribution do not overlap :
Penaeus notialis - PEN : 10-80m
Parapenaeus longirostris — DPS : 150-350m
Aristeus varidens — ARV : 400-1000m

e No zeros at the moment in the dataset
e VMS Centroid

e Catch are modelled using Effort as an offset
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

2. Data available

* 2014-2024

* Daily effort & catch
e 20 vessels

* 3 metiers
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

2. Data available ARV DPS PEN

Effort (heures péchées)
Variations intrannuelle
Variations interannuelles S
Variations entre especes ..

200 -

2015 2020 2025 2015 2020 2025 2015 2020 2025
S| DATE
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

2. Data available ARV DPS PEN

30-

Captures (tonnes)
Variations intrannuelle
Variations interannuellest o

|
Variations entre especes h
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

2. Data available ARV DPS PEN

800-

Cpue (kg/heure péchée) 0.
Variations intrannuelle T

Variations interannuelle gm-
Tendance a la -
diminution sur les 200- | | “ H “ ‘ NM*
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

21°N

2. Data available

* Grille de prédiction
e Bathymétrie |

depth

-1500

-2000
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

3. Préparation de la ‘mesh’
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

4. Sélection des co-variables
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PAMBAS

WP 4: Fishing effort characterization and CPUE standardization

Case study : Spanish trawlers targetting Mauritanian shrimps

v 4 [ ] [ ] .
4. Sélection des co-variables Couverture Navire x Année
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

4. Sélection des co-variables
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

4. Sélection des co-variables
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

Target catch estimated according depth
2.75

4. Sélection des co-variables

2.70

L’effet de la bathymétrie n’est pas
correctement modélisée in fine : 2L
Attendue = [-1000m ; -400m]

target_catch
N
3

Problématiques liées a la fixation des
centroides ?

Résolution de grille de bathymétrie ?

Manque de zéros ? 250

o
4]
a

-2000 -1500 -1000 -500 0
depth
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WP 4: Fishing effort characterization and CPUE standardizat

Case study : Spanish trawlers targetting Mauritani

1. Hypothéses de bases

* Species distribution do not overlap :
Penaeus notialis - PEN : 10-80m
Parapenaeus longirostris — DPS : 150-350m
Aristeus varidens — ARV : 400-1000m

e No zeros at the moment in the dataset

i Bl ping VMS
(36 000 obs => 380 000 obs)
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WP 4: Fishing effort characterization and CPUE standardization

19.2°N =

Case study : Spanish trawlers targetting

1. Hypothéses de bases

18.8°N -

* Species distribution do not overlap :
Penaeus notialis - PEN : 10-80m

Parapenaeus longirostris — DPS : 150-350m
Aristeus varidens — ARV : 400-1000m

lat

18.6°N -

18 4°N -

e No zeros at the moment in the dataset

ping VMS : catch reallocation 18.2°N -
(36 000 obs => 380 000 obs)
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WP 4: Fishing effort characterization and CPUE standardization

Case study : Spanish trawlers targetting Mauritanian shrin

20°N-

1. Hypotheéeses de bases

depth
0

Les activités de péche durant une journée
peuvent étre tres éloignées spatialement

-500
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-2000
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WP 4: Fishing effort characterization and CPUE standardization

Case study : Spanish trawlers targetting M

1. Hypothéses de bases

Les activités de péche durant une journée
peuvent étre tres éloignées spatialement

Mauvaise assignation de la bathymétrie

en conservant le centroide

Probleme pour modele spatial

lat

18°N -
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WP 4: Fishing effort characterization and CPUE standardizati

Case study : Spanish trawlers targetting Mauritania: .

20°N~-

1. Hypotheéeses de bases

Bl autre exemple (plus évident) 19N -

depth

18°N - -500

lat

-1000
-1500

-2000

17'N-
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

3bis. Préparation de la ‘mesh’
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S ravms
Case study : Spanish trawlers targetting Mauritanian shrimps

4bis. Sélection des co-variables

density

-600

1000 00
depth
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

5. Résultats préliminaires

Model 0 <- sdmTMB( data = data_model,

formula = response ~ 0 + as.factor(year) + (1| VE_REF) + s(depth, k = 5),
offset = log(data_modelSpredicted_eff),

time = "year",

spatial = "off",

spatiotemporal = "off",

mesh = mesh,

family = Gamma(link = "log"))
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WP 4: Fishing effort characterization and CPUE standardization

2200

Case study : Spanish trawlers targetting Mauritanian shrir

5. Résultats préliminaires

2100
Model 0 <- sdmTMB( data = data_model,
formula = response ~ 0 + as.factor(year) + (1| VE_REF) + s(depth, k =
offset = Iog(data modelSpredicted_eff),
time = "year",
spatial = "off",
spatiotemporal = "off",
mesh = mesh, 100
family = Gamma(link = "log"))

2000

80 % résidus <0

}
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

| 2022
5. Résultats préliminaires -
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

| 2022
5. Résultats préliminaires -
Model 1 | ‘q.“"'..ﬂ:; K
spatial = "on", o %2 . ¢ o,
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

5. Résultats préliminaires

Model 0 80 % résidus:O

AIC=713 000

o
. ¢
R R
Lo os 2 =2
=& i B W B
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Case study : Spanish trawlers targetting Mauritanian shrimps

5. Résultats préliminaires .~
: ;*o .OQOO * .
Model 1 50 % résidus <0 L
—_— 2000 ® .o.z .

’ .&..'* l

” ° ; ‘o : I
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e ﬂ ‘
® ':.‘
] 0..?:.
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Prediction (fixed effects + all random effects)

WP 4: Fishing effort characterization
Case study : Spanish trawlers tc
5. Résultats préliminaires
exp(est)

mn
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WP 4: Fishing effort characterization and CPUE standardization e PAMBAS

Merci de votre attention !
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