31

Prior (Zero-prior Expl. Interann. Map.)

linear trend of 1960-2019 sea-air CO2 flux ((PgC/yr)/yr)
0.00
-0.02
-0.04
-0.06
-0.08
linear trend of 1990-2019 sea-air CO2 flux ((PgC/yr)/yr)
0.00
-0.02
-0.04
-0.06

Prior (Expl. Interann. Map.)
Explicitly Interannual Mapping

yearly sea-air CO2 flux (PgC/yr)

CESM-ETH
CNRM
CSIRO
FESOM-REcoM
IPSL-PISCES
MOM6-COBALT
MPI
NEMO-PlankTOM5
NorESM

Zero-prior Expl. Interann. Map.
CMEMS-FFNN v2020
CSIR-ML6 v2020
JMA-MLR v2020
MPI-SOMFFN v2020

Prior (Expl. Int. Map. and Regr.)
Explicitly Interannual Mapping
Multi-linear Regression
Hybrid Mapping (this study)
Hybrid [RegrSSTNOAA]
Hybrid [RegrU2NCEP]
Hybrid [RegrNoDecad]
Hybrid [RegrLoose]
Hybrid [RegrShort]
Hybrid [MLDq2]
Hybrid [MLDx2]
Hybrid [GasexLow]
Hybrid [GasexHigh]
Hybrid [GasexU1]
Hybrid [GasexU3]

OCIM (total flux)

C. Rödenbeck et al.: Interannual sea–air CO2 flux variations 1957–2020

OCEAN TOTAL
0.6
0.0
-0.6
-1.2
-1.8
-2.4
-3.0
-3.6
-4.2
Pacific 15S-15N
1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
1960 1970 1980 1990 2000 2010 2020
year (A.D.)

-0.08

Figure 10. Secular linear trend of the global sea–air CO2 flux over
1960–2019 (top) and over the more recent 1990–2019 period better
constrained by pCO2 data (bottom), from the same estimates as in
Fig. 9. The error bars give the formal error of the slope calculated
from 5-year flux averages, i.e., they reflect the uncertainty due to the
pentadal variability around the linear trend, thereby roughly taking
into account the serial correlations of the flux e.g. on the El Niño
time scale

Figure 11. Interannually filtered sea–air fluxes as in Fig. 6
(2 example panels only) estimated by the zero-prior explicitly
interannual pCO2 mapping (violet) and the explicitly interannual
pCO2 mapping (green), as well as their respective priors (dark and
light grey, respectively; note that the designation “zero-prior” refers
ZE,pri
to fint
= 0, while the a-priori sea–air fluxes shown here are in fact
non-zero owing to the rise in atmospheric CO2 and the variations
in SST). The line width roughly distinguishes the early period with
insufficient data constraint (thin) and the more recent period with
better constraint (thick). Vertical background stripes as in Fig. 6

