
Figure 1. (a) Global segmentation of the coastal ocean following Laruelle et al. (2013) as regridded on the

ORCA05 model grid. Colors distinguish limits between the MARCATS regions; numbers indicate regions de-

fined in LA13. To perceive the spatial resolution of the ORCA05 configuration in the MARCATS context, we

show zooms of bathymetry in 4 regions: (b) The Arctic polar margins, (c) the North Sea, (d) the Sea of Japan,

the China Sea, and Kuroshio, and (e) Southern Western Africa and the Aghulas Current. In the latter 3 panels,

grid resolution is indicated by thin black lines. 29
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Figure 2. Simulated temporal evolution of area-integrated anthropogenic carbon uptake for (a) the open ocean

and (b) the coastal ocean. (c) Analogous evolution of anthropogenic carbon uptake for the open ocean, the

coastal ocean, the Southern Ocean, and the tropical oceans, but given as the average flux per unit area.
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Figure 3. Climatological mean of sea-to-air flux of total carbon fluxes in mol C m−2 y−1 for (a) the model

average during 1993–2012, (b) the data-based estimate from Landschützer et al. (2014) for 1998–2011, and (c)

the data-based estimate from Takahashi et al. (2009) for the 2000–2009. Panels (d) and (f) present differences

between simulated and observed sea-to-air total carbon fluxes (mol C m−2 yr−1) relative to (b) and (c), respec-

tively. d) presents the latitudinal distribution of the simulated and the observed mean sea-to-air total carbon

fluxes.

31



0

5

10

15

20

25

Polar

Subpolar

Indian m
arg

ins

Marg
inal se

as

Tro
pica

l
WBC

EBC

A
nt

hr
op

og
en

ic
 C

O
2 u

pt
ak

e 
(T

g 
C 

yr
-1

)

45

15

44

14
13
43
16

41

9

20

40
12

42

11

1

36

34

38

7
8

3937

24
19
22

32
30
31

3

517

10

6

25

2
33
4 27

23
35

26

29
21
28
18

a)

b)

c)

Sea-to-air total CO
2  �ux (m

ol C m
-2 yr -1)

Sea-to-air anthropogenic CO
2  �ux (m

ol C m
-2 yr -1)

Figure 4. Global mean distribution of the simulated sea-to-air flux of (a) total carbon and (b) anthropogenic

carbon over 1993–2012 as molCm−2 yr−1 in the global coastal ocean segmented following MARCATS

from LA13. (c) Bar chart of the anthropogenic carbon uptake in TgCyr−1 according to the MARCATS

classification. Abbreviations are included for Eastern Boundary Current (EBC) and Western Boundary

Current (WBC). Links between numbers and regions are reported in Table 2. Interactive illustrations

can be found at http://lsce-datavisgroup.github.io/CoastalCO2Flux/.
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Figure 5. Zonal-mean, sea-to-air fluxes of total, anthropogenic, and natural CO2 (mol C m−2 yr−1) given as the

average over 1993–2012 for (a) the coastal ocean and (b) the global ocean. Shaded areas indicate the standard

deviation of environmental variability of all ocean grid cells within each latitudinal band. Interannual variations

are not shown.
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Figure 6. Simulated versus observed MARCATS sea-to-air flux of total carbon in (a) mol C m−2 yr−1 and

(b) Tg C yr−1. Vertical error bars show the standard deviation from the 1993–2012 interannual variability for

model results and the horizontal bars correspond to the 1990–2011 variability from computational methods used

in LA14 for observation-based estimates. Here, regression line (grey dotted) have y-intercepts forced to 0. All

MARCATS regions have been used except the Black Sea, the Persian Gulf (no data estimate), and the Sea

of Okhotsk (see text); corrections were also applied for the Florida-Labrador delimitation.
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Figure 7. Box plots of the simulated sea-to-air CO2 fluxes (Tg C yr−1) grouped into the MARCATS classes

of the coastal ocean. Black boxes indicate total fluxes; red boxes indicate anthropogenic fluxes. Shown are the

lowest estimate, the first quartile, the median, the third quartile, and the highest estimate for each class.
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Figure 8. Global distribution of simulated residence time (month) for the global coastal ocean segmented

following Laruelle et al. (2013).
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Figure 9. Transfer of anthropogenic carbon between the atmosphere, coastal ocean, and open ocean along with

increases in the corresponding inventory in each reservoir, given as the average of simulated values over 1993–

2012. All results are in Pg C yr−1. Simulated results are shown as dark numbers in boxes; adjacent numbers

(grey italic) indicate data-based estimates for the 2000–2010 average (Regnier et al., 2013).
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Figure 10. Simulated temporal evolution of (a) coastal-ocean inventory of anthropogenic carbon given in

PgC and (b) anthropogenic CO2 (Cant) uptake by the global coastal ocean and global cross-shelf export

of anthropogenic carbon (DICant) given in PgCyr−1.
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