Probabilistic forecasting of small pelagic fish recruitment

Probabilistic forecasting of small pelagic fish
recruitment

Jose A. Fernandes (jfs@pml.ac.uk) (jfernandes@azti.es)

AZTI-Tecnalia (Spain)

Intelligent Systems Group (Spain)
The University of the Basque Country (Spain)

Plymouth Marine Laboratory (UK)

Victoria, 11t of March, 2017



Probabilistic forecasting of small pelagic fish recruitment

Outline

@ Stock spawning biomass - recruitment relationship

© Robust machine learning methods for fish recruitment forecasting

© Probabilistic forecasting of multiple fish species recruitment



Probabilistic forecasting of small pelagic fish recruitment

Stock spawning biomass - recruitment relationship of anchovy

Outline

@ Stock spawning biomass - recruitment relationship



Probabilistic forecasting of small pelagic fish recruitment

Stock spawning biomass - recruitment relationship of anchovy

@ Stock spawning biomass - recruitment relationship of anchovy?

150000
.
.
o
o 100000 -
(o]
< . :
= . .
c .
@
£ .
E -
8 50000 . .
14 . .
. i .
.
. .
.
.
T T
50000 100000 150000

Stock Spawning Biomass (SSB)



Probabilistic forecasting of small pelagic fish recruitment

Stock spawning biomass - recruitment relationship of anchovy

@ Stock spawning biomass - recruitment relationship of anchovy?

150000
7N
c
.

o

o 100000 -

(o]

< . *
<

=

c

@

S

=

>

2

8 50000
14

. i .
.
. .

50000 100000 150000
Stock Spawning Biomass (SSB)



Probabilistic forecasting of small pelagic fish recruitment

Stock spawning biomass - recruitment relationship of anchovy

@ Stock spawning biomass - recruitment relationship of anchovy?

150000
7N
.
N
P
1 1
1 1
1 1
1 1
- P
o 100000 o .
o N, i i o~
< o P :
= b L T e I I B L
% : I ‘\:_/’
= b .
= 1 : b )
o T
1
g o e S
I i
VO
\\_;/' * .
o
e X
~=" .
T T
50000 100000 150000

Stock Spawning Biomass (SSB)



Probabilistic forecasting of small pelagic fish recruitment

Robust machine learning methods for fish recruitment forecasting

Outline

© Robust machine learning methods for fish recruitment forecasting



Probabilistic forecasting of small pelagic fish recruitment

Robust machine learning methods for fish recruitment forecasting

Supervised classification and the data analysis process

PNA POL CLIM Uim_4311 V_4523 UIBs_4502 UlLm_4502 Anchovy

0.01 054 121 ?77? -0.37 689 ?7? 1550
0.03 0.27 0.46 283 -1.91 ?7? 68 5094
0.33 044 042 80 ?7?? 1129 36 3742
0.31 0.09 0.77 ??7? -1.95 1204 -94 2455
036 ??? 0.07 ?77? -0.47 402 ?7?? 3081

0.71 0.03 ??? 45 -0.41 626 71 1010




Probabilistic forecasting of small pelagic fish recruitment

Robust machine learning methods for fish recruitment forecasting

Supervised classification and the data analysis process

PNA POL CLIM1 Uim_4311 V_4523 UIBs_4502 UlLm_4502 Anchovy

0.01 054 121 ?77? -0.37 689 ?7? 1550
0.03 0.27 0.46 283 -1.91 ?7? 68 5094
0.33 044 042 80 ?7? 1129 36 3742
0.31 0.09 0.77 ??7? -1.95 1204 -94 2455
036 ??? 0.07 ?77? -0.47 402 ?7?? 3081

0.71 0.03 ??? 45 -0.41 626 71 1010




Probabilistic forecasting of small pelagic fish recruitment

Robust machine learning methods for fish recruitment forecasting

Supervised classification and the data analysis process
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Robust machine learning methods for fish recruitment forecasting

Supervised classification and the data analysis process
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L
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Robust machine learning methods for fish recruitment forecasting

Supervised classification and the data analysis process

Missing data Feature Classifier
imputation iecretization selection learning
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Supervised classification and the data analysis process
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Supervised classification and the data analysis process

Missing data . — Feature Classifier
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Supervised classification and the data analysis process
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Supervised classification and the data analysis process

Missing data Di — Feature Classifier
imputation selection learning
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Supervised classification and the data analysis process
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Supervised classification and the data analysis process

Missing data - . Feature Classifier
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Robust machine learning methods for fish recruitment forecasting

Supervised classification and the data analysis process
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Anchovy final model
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Robust machine learning methods for fish recruitment forecasting
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Robust machine learning methods for fish recruitment forecasting

Anchovy final model
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Robust machine learning methods for fish recruitment forecasting

Application to 7 species in the North East Atlantic
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Probabilistic forecasting of multiple fish species recruitment
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Multi-species probabilistic model

Sardine
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Multi-species probabilistic model

Sardine
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Probabilistic forecasting of multiple fish species recruitment

Multi-dimensional classification approach to fisheries
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Probabilistic forecasting of multiple fish species recruitment

Simultaneous forecasting of 3 fish species recruitment

@ Doubled the chance of being right in all species simultaneously
(Joint Acc.).

@ Better probabilities estimations (BS).

@ The advantage of a single model suiting the ecosystem
approach.

Pre-processing pipeline ARl Acc. ARI BS SR Acc. SR BS HR Acc. HR BS Joint Acc.

CM-MID-CFS (Uni-D) 52.7+6.7 0.36 557+6.7 034 67.6+33 0.27 17.3+4.8
CMcart-MIDmean-CFSsum  54.6 +7.3 035 65.4+5 027 729455 021 28.9+45
CMcart-MIDindiv-CFScart 46.5+4.3 032 59.8+6.3 0.24 71.4+58 0.19 22.6+4.3
CMcart-MIDmean-CFSmean 45 + 7.6 0.32 58.4+6 025 (5+46 018 197+55
CMcart-MIDmean-CFScart 57.9+5 0.30 60.6+4.8 027 689+73 o021 295+4

CMcart-MIDmean-CFSindiv 53.8 £4.8 0.32 634+29 027 71.6+6.1 018 285447
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Probabilistic forecasting of multiple fish species recruitment

Model integration: Gatgets and naive Bayes for
regression
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