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Framework: Integrating BGC-ARGO and Med-Bio forecasting model

\ / OGSTM - transport model \
[non linear free surface)]
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BFM - biogeochemical model
[C, N, P, Si, O, chl cycles; 51 state variables;

Data: BGC-ARGO floats Model: Med-BGC MFC s o e
Chla = 6800 o] = Ry, (C,T, PAR, wind)
e large n. of profiles 020 > 9500 e NRT and RAN products .5
NO3 > 3300 3DVarBio - data assimilation

[variational scheme with decomposition of B,
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BGC-Argo dataset for tuning and validation in

biogeochemical models, and in data assimilation.

In Med-BGC:

[
|
: Chlorophyll and nitrate — validation and data assimilation
1 Oxygen — validation




CURRENT STATE NRT:

e Float oxygen sensor drift (0.9 £ 2.7 mmol/m?3/yr) makes O20 data prone to uncertainties
e The quality control (QC) procedures on the oxygen:

(A) must be specific [2-3] before RT data use for scientific purposes [4]

(B) are limited and automatic (at surface, along the profiles and along floats trajectories)

(C) no specific QC at depth [4]

Objective: The need for a specific RT pre-processing QC of oxygen data

1. Propose a procedure to RT QC the BGC-Argo oxygen data for model validation and
assimilation in the operational biogeochemical Copernicus Marine Service system

2. Test the assimilation of quality-checked oxygen profiles into the Med-BGC model system
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A pre-processing quality control procedure for model data assimilation

QC procedure have highlighted that:

A. Correction involves 30% of WMOs. The
corrections up to 1.5% of oxy at 600m
. B. Most of time the removal of the drift
D RT quality check Flowchart moves float values (blue profile) closer

1. Calculate the trend and remove it

] . : to climatological fields (green star).
2. Offset-check for validation and
assimilation - P L d

Trend analysis (1) from CORIOLIS .

- Length: at least 1 year goczﬁzsuslia\btf
- Methods: RANSAC and Theil Sen; True
- Depths: 600, 800 m “’"" 0% 3L5% rend

Offset analysis (2) No Trend
Climatology: EMODnet e
(Buga et al. 2018); 16 sub-basins ol B :

Offset formula= [O,] - [O,clim] @
Threshold: 2 * standard deviation
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New developments: Integration of BGC-Argo O, in Med-BGC forecast system

HC - Multi_RUN validation 2017-2018
The total number of assimilated (corrected) O20 profiles are >2000 (~600)
C. Level 1 skills metrics reveal an improvement in O20 Multivar with respect to HC
D-E Surface: Positive-negative correction — floats correct small scale variability
D-E Deep Layer<100m: negative correction West (possible resp. missing processes)
D-F Subsurface<300m: positive correction East at subsurface oxygen maximum
(possible underestimation of primary prod)

Med-MFC
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Conclusions and references

QC of float oxygen successfully implemented

Oxygen assimilation is feasible and effective

e Oxygen assimilation will be part of Med MFC product at new CMEMS release in

November 2022
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Extra materials: QC pre-processing procedure

BGC availability 2017-2018

DOXY 2253
NITRATE 711 \

CHLA 1209 I~

020

Example of trend analysis:

tot No trend With trend no possible Blacklist
calculation

>2000 61 642 1333 125

/ Example of statistical methods for trend calculation
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Coriolis ARGO correction WMO: 6902875 with trend =-1.3 mmol/m3/yr
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Extra materials: Mediterranean BGC forecast system

Subsurface Oxygen Maximum (SOM) comparison
Avg profiles of Hindcast, Multivar and BGC floats

NWM (West) LEV(East) = West
SOM (floats) 30-50 m 50-60m —
[mmol/m?3] 243 236
SOM 50-70m or 50-70m
(Mavropoulou 2020) (s||ght|y h|gher)
[mmol/m3] >235 >235
— nwm_HC
SOM HC 40m 60m —— nwm_Multivar
3 nwm_float
[mmol/m?] 238 226 East — lev4_HC
—— lev4_Multivar
SOM Multivar | 40m 60m West levd_float

[mmol/m3] 239 230




