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Mapping methods

Direct data signals

Statistical Non-linear

Interpolation Regression
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Regression

Model-based
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Bridging data gaps
JoT Sy

— Interesting complementarity SO @M

— Extracting robust features
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First SOCOM results
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First SOCOM results
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Methods selected / weighted by
relative 1AV mismatch to SOCATv2

Thicker lines:
methods better matching the data
also mutually agree more closely
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Direct data signals
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Non-linear

Jena-MLS Regression

[ROdenbeck et al.]
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alk Ute Schuster]

Linear
Regression

Model-based
Reqr./Tuning

Bridging data gaps
JoT Sy

— Interesting complementarity SO @M

— Extracting robust features
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— Solubility

— Sea—air gas exchange

— Carbonate chemistry

— Mixed-layer tracer budget



t

Sea-air gas exchange

Mixed
layer

A A

Ocean-internal sources/sinks

N

Carbon Oxygen

e Biology:
Redfield stoichiometry
Roc~ —14

e Transport+Mixing:
Common pathways




t

Sea-air gas exchange

Mixed
layer

Ocean-internal sources/sinks

Carbon Oxygen

e Biology:
Redfield stoichiometry
Roc~ —14

e Transport+Mixing:
Common pathways




t

Sea-air gas exchange

Mixed

layer i I.
b

Ocean-internal sources/sinks

Carbon Oxygen

e Biology:
Redfield stoichiometry
Roc~ —14

e Transport+Mixing:
Common pathways




Atmosphere

A

Sea-air gas exchange

Mixed
layer

A

¢

Ocean-internal sources/sinks

Carbon Oxygen

e Biology:
Redfield stoichiometry
Roc~ —14

e Transport+Mixing:
Common pathways




Sea-air CO2 flux (PgClyr)

CO5 flux

inferred from O,/N,

0.50
0.25

0.00

-0.25
-0.50

Pacific 15S-15N

1990

1995

KUMA

A sMO

0
year (A.D.)

2005

2010

IL f
Sea-air gas exchange
Mixed
layer

¢

Ocean-internal sources/sinks

Carbon Oxygen




A
LJO
KUMA

APO flux

inferred from APO inversion

here

Pacific 15S-15N

o

. S
Sea-air gas exchange c s -
2 i
Q V|
l < .50 .

‘©

@ -100
& 1990 1995 2000 2005 2010
year (A.D.)

Carbon Oxygen



@inos_phsre

P

APO flux

inferred from APO inversion

e

A
|

inferred from pCO,

Sea-air gas exchange

Pacific 15S-15N

mt/r)
o

4

o

Wi

= '
o
o

Sea-air APO fIyll (T
&)
o

1990 1995 2000 2005 2010
° year (A.D.)

Ocean-internal sources/sinks

S Assumption: Linked & la Redfield
Carbon Oxygen




A sMO

APO flux

inferred from APO inversion

LS f inferred from pCO,
i
- Pacific 15S-15N
< 100 - -
S
Mixed = 50
layer <
=
S O
o
< .50
G
s -100 . . . L | | |
& 1990 1995 2000 2005 2010
year (A.D.)

S Assumption: Linked & la Redfield
Carbon Oxygen




Sea-air APO flux (Tmol/yr)

2000

1000+

-1000

-2000

2000

1000

-1000¢

-2000

2000

1000¢

-1000 ¢

-2000

Ocean 15N-90N

Ocean 15S-15N

Ocean 90S-15S

Jan Jul Jan Jul

KUMA

A sMO

phere
APO flux
inferred from APO inversion
f inferred from pCO,
|
- Pacific 15S-15N
= 100 - -
£
£ 50
X
=
S 0
o
< .50
T
& -100 ! . . ) | a
A 1990 1995 2000 2005 2010
o year (A.D.)

S Assumption: Linked & la Redfield

Carbon Oxygen




Sea-air APO flux (Tmol/yr)

2000

1000+

-1000

-2000

2000

1000

-1000¢

-2000

2000

1000¢

-1000 ¢

-2000

Ocean 15N-90N

Ocean 15S-15N

Ocean 90S-15S

Jan Jul Jan Jul

KUMA

A sMO

phere
APO flux
inferred from APO inversion
f inferred from pCO,
|
- Pacific 15S-15N
= 100 - -
£
£ 50
X
=
S 0
o
< .50
T
& -100 ! . . a a
A 1990 1995 2000 2005 2010
o year (A.D.)

Assumption: Linkeld a la Redfield

Carbon Oxygen




What do the atmospheric stations “see”?
Testing existing and potential CO, observations (RINGO)



What do the atmospheric stations “see”?
Testing existing and potential CO, observations (RINGO)

— “Known truth”
(OCN, Zaenhle et al., 2010)

— Retrieved from “synthetic data”
(s04_v3.8 sites)

W Europe

0.6
0.3 -

(PgClyr)

0.0

~-0.3

-0.6

2012 2013 2014 2015
year (A.D.)

CO _ Flux

(3-monthly anomalies)



What do the atmospheric stations “see”?
Testing existing and potential CO, observations (RINGO)

Northern Europe

~ 00 ' ' — “Known truth”
S (OCN, Zaehle et al., 2010)
2 -0.1 / -
= — Retrieved from “synthetic data”
2 0oL | (s04.v3.8 sites)
ON
© 03 . .
2012 2013 2014 2015
year (A.D.)
W Europe

(PgClyr)
o
w
I
|

0.0

~-0.3

-0.6

2012 2013 2014 2015
year (A.D.)

CO _ Flux

(3-monthly anomalies)



What do the atmospheric stations “see”?
Testing existing and potential CO, observations (RINGO)
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Cross Validation
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Cross Validation
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Cross Validation
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Cross Validation
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Cross Validation
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Cross Validation
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