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A machine learning approach to derive
plankton biomass and diversity products
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Large amounts of multidisciplinary marine data

P

are available in an interoperable or harmonized

" way in leading European marine data. As new
technologies become available, there is a (
challenge to adopt them to expand these data geavataiet -
management services. In this context, the insgrated ' r "
operators of these European marine data 9 S g
infrastructures have joined forces to explore and
. { \ demonstrate the power of a Blue loud. ‘ :-‘:“Ul'OBIS
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Piloting innovative services for Marine Research & the Blue Economy
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Phytoplankton EOV products

chla (mg m~?)

DeriVing glObal INPUT DATA
ocean 3D
Chlorophyll-a BGC-Argo floats (Chla)

concentrations Satellite-derived reflectance’s
using machine

Satellite-derived

lea rning Photosynthetically Available Sauzede, et al. 2016 ;
" Radiation (PAR €
techniques (PAR)
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. Zooplankton EOV products

DIVANd +

.. d INPUT DATA | Neural network
Deriving gridded acatia

data products for
zooplankton
. distribution using

Binned observations Analysis

b3

Zooplankton abundances i s

T/S climatologlies @

variational Nutrients (World Ocean Atlas)
analysis & neural ,

Distance from coast & NOAA
networks

Bathymetry @ 0! z 0!
https://qithub.com/gher-ulg/DIVANd.jl
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https://github.com/gher-ulg/DIVAnd.jl

Understand the

drivers that limit
phytoplankton INPUT DATA

abundance and
spatio-temporal  Zooplankton abundances T
-
changes based on the « Phytoplankton abundances NPZD model E
Nutrient, e n
* Nutrient, temperature and light BAEECHREEIRPIEE
Phytoplankton, data

Zooplankton and
Detritus (NPZD)
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813 0N Europe's

= ® ey |
LlfngCh EMODat - Otero et al. in prep.
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7z How to use the Demonstrator? A K

Blue-Cloud

https://blue-cloud.d4science.org/web/zoo-phytoplankton_eov

Q, Workspace > VRE Folders > Zoo-Phytoplankton_EQV > Chla_Product > Programs

Home  &Signin

4 eRnush's workspace " o O c / GO
B3 VRE Foiders ®® NewFolder Upload Download Refresh
- Python Name Owner
[E Models Renosh Pannimpullath
\ [E Functions Renosh Pannimpullath
Jupyter
Zoo and Phytoplankton ' pgthon E CREATE_MONTHLY_FIELDS_Loop.ipynb Renosh Pannimpullath
EOV Products Virtual _ _ . R
[E Output_spatial_plots.ipynb Renosh Pannimpullath Modelling phyto- and zoo-plantkon interactions

Lab

'_'_ o
& is -
Developed by the i & DIVAndNN_analysis - Ju

Z

E 2021-01-18
collaboration with the C @ localhost:2888/notebooks/DIVANGNN_analysisipynb * » o :
and rmarkdown
— Jupyter DIVAndNN_analysis op Lot Contents
) N Context
File Edit View Insert Cell Kemel Widgets Help Not Trusted ‘ Julia 1.5.2 O

Modelling spproach .

Input snd validstion data . . ... ... ...........
Input data

-y Visualizing the data

# Blue-Cloud + 5 BB 4+ MHrn (B C W paigonm v | =

o =

@ Howo Context
BlueCloud Zooplankton Demonstrator

Marine phytoplankton primary production is the base of the marine food web and regulates Functions in

Q Workspace > VRE Folders OV The aim of this notebook is to created a gridded dataset of the Continuous Plankton coastal ccosystems. Understanding how primary production changes through time and space is of key
Recorder within the VRE context of BlueCloud importance to better quantify the effects of human impact on the ocean.
- With the methodology presented in this document, it is possible to analy hich factors drive the phyto-
a () paticias workspace A O O C [+ The first step is to install all dependencies (if necessary) plankton abundance and how these factors change in space and time. In this document, we are focused on
, n VRE Folders ' Upload Download Refresh Upload Archi the Belgian part of the North Sea, therefore the parametrization and visualizations shown here eorrespond to
. this partieular arca. For other arcas, this document can be used as a guideline to adjust the relevant varisbles
> [ test e using Pkg and data sources to obtain similar analyses.
[ =] Formatting the Continuous Plankton Recorder dataset to DarwinCore E..  Patricia Cabrera try
# check if DIVAndNN is already installed Modelling approach
using DIVAndNN
B Chla_Product Renosh Pannimpullath oeh The orceystem model for Nutrient, Phytoplankton and Zoaplankton (NPZ
# install all dependencies in plankton density from 2014 to 2017 (Soctacrt and Herman, 2009). This model describes daily changes
B DIVARdNN alexander Barth pkg"add https://github.com/gher-ulg/DIVAndNN.j1" in phyto and zoo-plankton density hased on abi ATAMES pre 1). The variables in the model are
pkgadd JSON PyCall PyPlot DIVAnd Glob Datastructures NCDatast expressed in mmol N m-3 for nutrient, phytoplankton and zooplankton densities. Daily changes in these
end variables are expressed in mmol N m -3 d-1.
[ =] test VREFolder Pasquale Pagano ) This model is useful to describe marine and freshwater systems. The state variables are nutrients, phyto-
plankton and zooplankton. In this document, we focused on a marine sys in Evernert ot al. (2015)
— B Viviana Otero Nutrients are defined as the total density of Dissolved Inorganic Nitrogen (DIN), Phosphate (PO4) and

Load the modules

Silicate DIN iz defined as the sum of NH4, NO3 and NO2

In (351 ueing DTVAnd h
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onclusions

2 4 -

Plankton EOV products are available for users to explore the data, methodologies and technologies
available in the Blue-Cloud VRE.

-
™

The demonstrator will be updated in a next version to be released by 2022.

The integration of different EOV variables, allows to see data-driven trend & to understand 4
interactions in a mechanistic way.

Collaborative VRE have a large potential to boost scientific productivity.
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Mg, Viviana Otero, viviana.otero@vliz.be
T h k 4w,  (Gert Everaert, gert.everaert@vliz.be
a n yo u vz Patricia Cabrera, patricia.cabrera@vliz.be

Lennert Schepers, lennert.schepers@vliz.be

Renosh P. Remanan, renosh.pr@obs-vifr.fr
~ Raphaélle Sauzede, raphaelle.sauzede@imev-mer.fr
LSV ®IMEU Julia Uitz, julia.uitz@imev-mer.fr
Hervé Claustre, claustre@obs-vlfr.fr

g LIEG.F-, GHER Alexander Bar.th, a.barth@uligqe.be
bumvemte === Charles Troupin, ctroupin@uliege.be

To learn more about the demonstrator visit:
https://www.blue-cloud.org/demonstrators/zoo-and-phytoplankton-eov-products

*Pjctures source: https://www.blue-cloud.org/
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