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A biophysical model for the Early
Life Stages of fish species

- 30 vertical levels

- Tides
- Rivers

Hydrodynamic model (3D)
' - ROMS Rutgers

- 3.5 km horizontal resolution
- Meteorological forcing
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Biogeochemical model

N2PZD2 (nutrient sources)
- Fennel et al, 2006
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gfangian IBM model
- Offline, Ichthyop or OpenDrrift
- Physical processes (advection and
dispersion)

- Biological behaviour of Early Life
Stages (growth, buoyancy, vertical
sation, etc.)
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Figure 1. Biological model schematic.
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A Lagrangian IBM for DEMON
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LICIA Early Life Stages Models and Connectivity
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Atlantic Iberian Sardine (Sardina pilchardus) European Anchovy (Engraulis encrasicolus)
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Elliptical vs Spherical eggs Bigger vs Smaller eggs

Mean depth of particles Mean depth of particles
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—— diameter = 1.63 mm
—— diameter = 0.704 mm

—— with form correction
—— without form correction
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The trajectory model is not highly sensitive to shape correction but it is to egg size
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Target species of commercial

i n te re St Models and Connectivity

Sardine - 3
Anchovy

Hake

Can we simulate species that
are not SPF using our IBM
generic code approach?
Octopus



Some results for hake
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Dissipatien of Energy in Ocean

Success: reaching Sp-GFS-WIBTS-Q4
areas. Overcome mortality models
(depth 330, surface dehydration, 22°C).
\ Influence of seasonality in spawning.
\

Models and Connectivity
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Data for model validation
Observers on artesanal

Year 2006
R

Captures fishing vessels
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Success: reaching 7.5mm close to rocks. | Particles: 100000 ’

Higher possibility of settling. Run: Advection+Dispersion
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GALCIA  Early Life Stages of small pelagic Modsls and Connectivity

A multi-species IBM has been developed.
. Anchovy IBM and sardine IBM have been merged attending their similarities

Hake and octopus IBMs have been recently added
. Other similar species could be simulated (user defined parameters)
. Same physical and biological processes
Different spawning periods and areas for seeding particles
Different input data depending on the species:

initial larval length O GitHub

- length for larval stage change

v

- vertical migration length Coming soon

- egg diameter
- coefficients for the parametrizations
Lagrangian models are data demanding and there is a lot of information lacking for certain species
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e Biophysical models help disentangle how environmental variability shapes spatio-temporal
distributions of SPF

e A flexible and user-friendly framework enables multi-species exploration and adaptation

e Integrating models and data is key to strengthen fisheries advice in a highly variable and
changing ocean
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