N

N

Ocean monitoring indicator (OMI) of the Copernicus
marine environment monitoring service global yearly
ocean CO_ 2 sink
Thi Tuyet Trang Chau, Marion Gehlen, Frederic Chevallier

» To cite this version:

Thi Tuyet Trang Chau, Marion Gehlen, Frederic Chevallier. Ocean monitoring indicator (OMI) of the
Copernicus marine environment monitoring service global yearly ocean CO_ 2 sink. [Research Report]
LSCE. 2021. hal-03826303v1

HAL Id: hal-03826303
https://hal.science/hal-03826303v1
Submitted on 24 Oct 2022 (v1), last revised 10 Aug 2023 (v2)

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-03826303v1
https://hal.archives-ouvertes.fr

= COPERNICUS

MARINE ENVIRONMENT MONITORING SERVICE

QUALITY INFORMATION DOCUMENT

Ocean Monitoring Indicator (OMI) of the Copernicus
Marine Environment Monitoring Service

Global yearly ocean CO; sink
GLOBAL_OMI_HEALTH_carbon_co2_flux_integrated

Issue: 3.0
Contributors: Trang Chau, Marion Gehlen, Frederic Chevallier

Approval date by the CMEMS product quality coordination team: dd/mm/yyyy

. Gpec <




QUID for CMEMS OMls:
GLOBAL_OMI_HEALTH_carbon_co2_flux_integrated

Ref: CMEMS-OMI-QUID-GLO-HEALTH-carbon-co2-

flux-integrated

Date: September 2021

Issue: 40

CHANGE RECORD

Issue | Date § Description of Change Author Validated By
1.0 October all | Creation of the document | Marion Gehlen, Thi
2019 Tuyet Trang Chau
2.0 December |/ Update of Figure, Thi Tuyet Trang
2019 references Chau, Marion
Modification of method S::hlerlll,. Frédéric
description and validation evatlier
3.0 September |/ Update of Figure, Thi Tuyet Trang
2020 references Chau, Marion
Modification of evaluation Gehlen,. Frédéric
Chevallier
results
4.0 September |/ Update of Figure, Thi Tuyet Trang
2021 references Chau, Marion
Modification of evaluation Gehlen,‘ Frédéric
Chevallier

results

Product name: GLOBAL_OMI_HEALTH_carbon_co2_flux_integrated

Dataset name: global_omi_health_carbon_co2_flux_integrated

Indicator evaluation method:

The OMI global yearly ocean CO, sink represents the ocean uptake of CO, from the atmosphere
computed over the whole ocean. It is computed by multiplying the 12-month running mean of the
surface ocean downward CO; mass flux (fgco2) [kg m? s?t], a variable from the
MULTIOBS_GLO_BIO_CARBON_SURFACE_REP_015_008 product, by the area of each grid cell, and then
taking the sum over all cells. The unit is finally converted to PgC per year (Figure 1). The yearly estimate
of the ocean CO; sink corresponds to the mean of a 100-member ensemble. In line with Friedlingstein
et al. (2020), yearly uncertainties are estimated as their corresponding ensemble standard deviation
(1o).
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Figure 1: Area-integrated yearly surface downward flux of total CO; for 1985-2020. Plain line: mean of
100 samples; range: empirical 68 % confidence interval (mean estimate + standard deviation)
computed from 100 samples. The trend and its variation are computed as the mean and standard
deviation of the differences between consecutive fluxes of CO,.

Scientific evaluation:

The global ocean CO; sink corresponds to the global integral of fgco2 over space and time. The rate of
uptake increases by 0.06 PgC/yr? over the full period. The yearly flux time series presents a plateau in
the 90s followed by an increasing growth rate of 0.08 PgC/yr? since 2000. In 2020 [resp. 2019], the global
ocean CO; sink was 2.75+0.15 [resp. 2.63+0.12] PgC/yr (Figure 1). The average of yearly contemporary
fluxes over the full period 1985-2020 is 1.62+0.12 PgC/yr with an interannual variability (temporal
standard deviation) of 0.48 PgC/yr. The scientific evaluation relies on the comparison with estimates of
the anthropogenic CO, uptake by the ocean that are published by the Global Carbon Project
(Friedlingstein et al. 2020; https://www.globalcarbonproject.org/carbonbudget/index.htm). The
reconstructed field covers approximately 96.15% of the total ocean area (361,900,000 km2). In order to
compare the present estimates to Friedlingstein et al. (2020), contemporary fluxes are corrected for the
total area and the preindustrial outgassing of riverine carbon by adding 0.78 PgC/yr (Resplandy et al.,
2018). This adjustment yields an anthropogenic flux estimate of 3.51+0.13 PgC/yr for 2019. This is above
the estimate by Friedlingstein et al. (2020) of 2.6+0.6 PgC/yr. The latter estimate corresponds to the
mean of flux estimates from global ocean biogeochemical general circulation models (GOBMs). The
uncertainty estimate combines the interannual variability derived from GOBMs (+ 0.4 PgC/yr) and the
uncertainty of the mean ocean sink over the 90s, which is taken as a reference (* [0.2-0.4] PgC/yr). The
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new ensemble-based approach (Chau et al. 2021) yields spatio-temporal varying uncertainties which are
lower than the previous published total estimate of + 0.6 PgC/yr. The uncertainty estimates of the
annual CO; uptake for the years in the 2000s are smaller than the uncertainties estimated for the years
in the 1980s or recent years (Figure 1), as the sea surface spco2 observation network densifies. Shown
in the following table, the somewhat higher anthropogenic flux estimates of the ensemble approach fall
within the full range (+3c) of those by Friedlingstein et al. (2020). Further refinement of ocean C sink
estimates relies on improved and sustained ocean observation efforts.

OMI_HEALTH_carbon_co2_flux_integrated [PgC/yr] | Friedlingstein et al. (2020)
Periods (Mean = uncertainty) - anthropogenic flux
estimate [PgC/yr]
Contemporary flux Anthropogenic flux
estimate estimate (see text for
definition)

2020 2.7510.15 3.65%+0.15 -

2019 2.63+0.12 3.51+£0.13 2.6+0.6
2010-2019 2.14+£0.12 2.93+0.12 25106
2000-2009 1.55+0.11 240%0.11 2.1+05
1990-1999 1.36+0.12 2.20+0.12 20+05
1985-1989 0.95+0.15 1.77+£0.16 -

Product used for indicator evaluation:

The CO2 flux used to compute the OMI global yearly ocean CO; sink is derived from CMEMS
MULTIOBS_GLO_BIO_CARBON_SURFACE_REP_015_008 product
(http://marine.copernicus.eu/documents/PUM/CMEMS-MOB-PUM-015-008.pdf,
http://marine.copernicus.eu/documents/QUID/CMEMS-MOB-QUID-015-008.pdf).
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