Carolina Amadio,
Anna Teruzzi, Pietropolli Gloria,
Manzoni Luca, Gianpiero
Cossarini

- ofoc pi hy
Geophysics

NIVERSITA
EGLI STUDI
I TRIESTE

F SN

It

<) terab
N

Ocea.n
Predict

In partnership with

R Pl
& (‘jﬁ
unesco (@5

Intergovernmental 2 U 2 1 United Nati Decade
Oceanographic of Ocean Science
Commission 2030 for Sustainable Development



m Outline

Background:
MedBFM model system
BGC-Argo Observational dataset
Neural Network based dataset (1D PPCon)

Methods & Results
Observing System Experiment

Conclusions




. - Copernicus
OPEIICUS  \= Marine Service

MedBFM model system

L 3DVar-Bio data assimilation evolution MedBFM
OASIM: ocean-atm spectral irradiance

OGSTM: transport model. Resolution
1/24°, 141 z levels

Data Assimilation of BGC-Argo chlorophyll and nitrate |82 ST R RS = (e{@l) 7RG AV 1) Neural network and Data Assimilation

3DVar-Bio Assimilation: Ocean Colour
(weekly) and BGC Argo Chla, NO3, O2

(daily) + NN predicted NO3

BFM: Biogeochemical Flux Model

The BGC-Argo assimilation has a positive
impact on the representation of the chla
vertical structure (in particular in the deep
chla maximum, DCM)
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The BGC-ARGO dataset

Spatial distribution of BGC-ARGO in 2019
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Some areas/seasons remain undersampled




The 1D NN dataset

PPCon 1D (NN)

Profiles Prediction Convolutional Neural Network
model to predict the shape of NO3, Chla and
BBP700 vertical profiles starting from:

1. date

2. geolocation

3. profiles of temperature

4. profiles of salinity

5. profiles of oxygen

PPcon infers the complete BGC vertical profile
From Pietropolli et al., 2024
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>2000 Nitrate PPCon profiles!

Some areas/seasons remain still undersampled

(Hereafter referred to as PPCon)




Data assimilation setup for runs yr 2019

In situ and PPCon Nitrate uncertainties (mmol m-
3)

0.24 0.44,0.69, 0.61 (*)

Name run Sat_OC | BGC-ARGO | PPCon
Hindcast no no no
DA_SAT yes no no
DA_SATFLOAT yes yes no
DA_SATFLOAT _ppcon yes yes yes

Where 0.24 mmol m-3 observation error from Mignot et al,,
2019

(*) PPCon_NitrateError = sqrt(0.242 + PPCon_err?) from
Desroziers et al., 2005

(*) 3 values per 3 layers: 0-200 200-400 400-600m




DA_SATFLOAT vs DA_SATFLOAT ppcon to test the impact of assimilating NO3_PPCon in Chla surface

Seasonal RMSE model-satellite (Chla at surface)
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Assimilation of PPCon Nitrate leads to improvements in surface phytoplankton dynamics




Chlorophyll RMSE [mg/m?3]
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Results: OSE validation (vs satellite)

Nitrate
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: OSE validation (BGC-Argo dataset)

RMSE Nitrate in MED RMSE Nitrate in tyr
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Adding PPCon data positively impacts

Nutrients dynamics at large
scale (Med)
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Results: PPCon impact on independent

variable (Net Primary Production)

DA_SATFLOAT - DA_SAT
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Summarizing.
« Predicting PPCon profiles allows to deal with reduction of available observation

« PPCon profiles has positive effects on phytoplankton dynamic (satellite validation)

« PPCon profiles improve nutrient dynamics at different time-space scales (BGC-ARGO validation)
impacting chlorophyll dynamic (along track)

« The DA PPCon has a bottom-up control on net primary production (by correcting fertilization)

Ocean
Predict

In partnership with




Ly
Y
5
&
United Nations Decade
2021 of Ocean Science
2030 %r sustsinable Development

Ocean
Predict

In partnership with

SYM
POS

ADVANCING OCEAN PREDICTION
SCIENCE FOR SOCIAL BENEFITS

Thank you!

m o, s £-CSA =

INTERNATIONAL OCEAN GOVERNANCE
MERCATOR DeTUDes SPATALES

D'ETUDES SPATIALES

oc EAN ; - Australian Government C I [ B |
INTERNATIONAL - Bureau of Meteorology ana a




	Diapositive 1 Integrating BGC-Argo predicted profiles via Convolutional Neural Networks into the Data Assimilation of the Copernicus Mediterranean biogeochemical model 
	Diapositive 2 Outline
	Diapositive 3 MedBFM model system
	Diapositive 4 Research Goal
	Diapositive 5 The BGC-ARGO dataset
	Diapositive 6 The 1D NN dataset 
	Diapositive 7 The Observing System Experiment setup
	Diapositive 8 Results: OSE validation (vs satellite)
	Diapositive 9 Results: OSE validation (vs satellite)
	Diapositive 10 Results: OSE validation (vs satellite)
	Diapositive 11 Results: OSE validation (BGC-Argo dataset)
	Diapositive 12 Results: OSE validation (BGC-Argo dataset)
	Diapositive 13 Results: PPCon impact on independent variable (Net Primary Production)
	Diapositive 14 Summarizing:
	Diapositive 15

