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Structure of the future operational CMEMS Global BGC forecasting/analysis system
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OCEAN ¥ Validation of the system

INTERNATIONAL

Seasonal variability and vertical structure chlorophyll a (mg m3)
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Bloom in North ATL — Surface CHL section
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=>» Correct repfesentation of the bloom variability
& vertical structure of CHL concentration.

204 2015 2016 2017 2018 IntenSity a bit Weak
=>» Satisfying triggering/persistence of the bloom > Ssatisfying agreement with obs. datasets
> Good representation of the NATL olig. gyre = Satisfying modelled seasonal variability

extension/position/amplitude
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Interannual variability: ENSO

CHL & NO3 anomalies vs Multivariate ENSO Index
Equatorial Pacific (40°S — 40°N)

CHL anomaly (detrended, deseasonalised) — ﬁ"u'.é?v":r. o nec b
PI\/}L y h 5 /J IA\ [ => Significant correlation between signals:
A R A AR WAL 2 0.8 forfilt. CHL; 0.6 for filt. NO3
AN NN N A N el T '
LR WA Y W . . -
5 \VM’_W \ \ \’)(\\‘f[ L »i =» Negative (resp. positive) production
3 ( ) \\VPV anomalies during El Nino (resp. La Nina)
ENSOI Index (-1 x MEI
" (w03 anomary (iderm] S events
. | ™M [J\‘ / r =>» Model is able to reproduce the
SN TN 'S A= W AN / VAV P
A VTN AN A | M\s@(\\/f””(v\ interannual variabilities = climatological
5 om &/ B \a - \ W Gy amping not too compelling
LY/ VAR ¥ ik f Anm— I ” :
. A




MERCATOR

OCEAN Validation of the system

INTERNATIONAL

Space-time integrated metrics - comparison to full depth BGC-Argo dataset (2008-2017)
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=>» Solid comparison, satisfying scores at global scale (regional discrepancies exist, though)
%=100 x Y / range(Y)
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-— Assim Model vs GLODAP Chl (log) vs latitudes - 2009-2018 50 Assim Model vs GLODAP NO3 vs latitudes - 2009-2018 500 Assim Model vs GLODAP 02 vs latitudes - 2009-2018
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=» Very encouraging scores
*GLODAP 2019.v2

Validation of the system
Space-time integrated metrics - comparison to full-depth GLODAP* dataset (2009-2017)

N
o

“Latitudes

-2

%=100 x Y / range(Y)



MERCATOR
OCEAN

Validation of the system
Space-time integrated metrics - comparison to full-depth GLODAP* dataset (2009-2017)

Assim Model vs GLODAP Chl (log) vs latitudes - 2009-2018
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=>» Very encouraging scores
=>» Significant consistency with BGC-Argo scores

*GLODAP 2019.v2
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3 Global surface CHL 2009-2018 mean
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| =>» Significant impact at large scale
3 =9 Better extension/amplitude of oligotrophic gyres
= Still too productive in Southern Ocean (wrt OC data...)
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Impact of OC data assimilation - comp. vs

Global surface CHL 2009-2018 mean
=>» Significant impact at large scale

s =>» Better extension/amplitude of oligotrophic gyres

=>» Still too productive in Southern Ocean (wrt OC data...)
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=» Median&Perc80 reduced from 30-50%

=» Overall positive impact of OC data assimilation

on CHL, when compared to OC data
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OCEAN Impact of OC data assimilation - comp. vs
o, pH
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Next CMEMS biogeochemical forecasting operational system

= Constrained by Global assimilated physical dynamics (forcings), surface Ocean Colour (data

assimilation) and nutrients/chemical climatologies (damping)
= 2008-2018 =» NRT
= Validation against satellite and in-situ datasets (satellite, BGC-Argo, GLODAP)
o Satisfying agreement between model and OC dataset at large scale

o solid consistency with BGC-ARGO and GLODAP: Bias < 4%, RMSDiff <9%, and satisfying

seasonnal and interranual variability, both in surface and at depth
o =% « Dynamical climatology »

=» Deployment of the GLO NRT BGC analysis and forecasting system, with OC DA =» June, 2019
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OCEAN Validation of the system
Surface CHL 2009-2018 mean
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=>» Satisfying agreement between model and OC dataset at large scale
o Oligotrophic gyres extension/amplitude
o Production ‘Hot spots’

* CMEMS L4 monthly product (not the assimilated data, but still only partially independant...)
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Seasonal variability and vertical structure

Bloom in North ATL — Surface CHL section

OC data CHL - NATL30W

70°N

2009 2013 2014 2015 2016 2017 2018

Model CHL - NATL30W

2014 2015 2016 2017 2018

=>» Satisfying triggering/persistence of the bloom
=>» Good representation of the NATL olig. gyre
extension/position/amplitude
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Validation of the system

Space-time integrated metrics - comparison to full depth BGC-Argo dataset
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=>» Solid comparison, satisfying scores at global scale (regional discrepancies exist, though — not shown here)



Assim Model CHL - log(mg. m~3)
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Assim Model vs GLODAP Chl (log) vs latitudes - 2009-2018

Validation of the system
Space-time integrated metrics - comparison to GLODAP* dataset
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=>» Very encouraging scores
=>» Significant consistency with BGC-Argo scores
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*GLODAP 2019.v2
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Global

CHL RMSD model .vs. assimilated obs

RMS difference: surf. CHL model vs assimilated CMEMS sat surf. total CHL (L4)
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=>» Satisfying control of the model
(stability, correction strength)
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Impact of OC data assimilation
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Impact of OC data assimilation

North ATL
Bloom in North ATL — Surface CHL section
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=>» Better triggering/persistence of the bloom

=>» Better representation of the NATL olig. gyre extension/position/amplitude



