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Mapping methods

Interpolation

Role of Drivers

Mixed-layer

Lin.

Regression

scheme

Neural
Network

Bridging data gaps

— Interesting complementarity
—— SOCOM - Surface Ocean pCO2 Mapping intercomparison

— 1st submissions by Oct 31, 2013
— open to further data-based products
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Ocean 15N-90N

0.2 : N Pacific (155W,55N)
0.1 j
0.0 :
01 i ‘
__ 02 1 LI b f g Wi
g Ocean 15S-15N - y Yo .
g 0.2 3 N ? T F 4 ‘ O
2 01 1 v
s : 1996 1998 2009 2002
g 0.0 W P Sea-air gas exchange year (A.D.)
f‘g 0.1 § SURFACE OCEAN CO, ATLAS | MOSEAN+WHOTS (157.92W,22.77N)
S 02 : SST, MLD, wind 3 5 425
Q o2 Ocean 90S-15S sPee‘klzCs%zs'SLP' ‘T 400} 1
' : S
0.1 : 2 L i
: = 315
00 : 4 4 3
Q 350
-0.1 3 Ocean-internal sources/sinks 325
0.2 :

Jan  Jul Jan  Jul W 2008 2009
year (A.D.)




= Pacific 15S-15N ) Pacific 15S-15N

o 0.50 S 100

o> S

& 025 . £ 50 .

x x

= S

< 0.00 = = 0

5 g

Q 025 - < 50 -

5 -

i -0.50 « -100

%] 1990 1995 2000 2005 2010 % 1990 1995 2000 2005 2010
year (A.D.) year (A.D.)

Conclusion: e Data-driven sea-air CO, flux estimates:
seasonality , AV, day-to-day variability

e Seasonality Similar to Takahashi climatology

e Roughly consistent with observed nutrients and atmosph. oxygen
— Cross-check
— Potential to add PO, and O, data streams

e Prior for atmospheric CO, inversions — improve land fluxes

Ocean 15N-90N

0.2

01 3
0.0 3
01 i

-0.2

N Pacific (155W,55N)

Ocean 15S-15N

0.2

0.1

0.0 \QQQN

-0.1

? T 1996 1998. 2000 2002
Sea-air gas exchange year (A.D.)

| MOSEAN+WHOTS (157.92W,22.77N)
5

. y |
02 : SST, MLD, wind ; 3 \ 42
02 Ocean 90S-15S sPee‘kléCscézs' SLP, 400
0.1
0.0 3 A A
01 : Ocean-internal sources/sinks

-0.2

Jan  Jul Jan  Jul W 2008 2009
year (A.D.)

PO4 concentration (umol/kg)

-
pCO2 (uatm)
w W w
N ~
a o«




= Pacific 15S-15N ) Pacific 15S-15N
S 0.50 S 100
gg 0.25 - ':_E: 50 -
g 0.00 - g 0
© 025 - < 50 |
g -0.50 g -100
% 1990 1995 2000 2005 2010 % 1990 1995 2000 2005 2010
year (A.D.) year (A.D.)
Conclusion: e Data-driven sea-air CO, flux estimates:
seasonality , AV, day-to-day variability
e Seasonality Similar to Takahashi climatology
e Roughly consistent with observed nutrients and atmosph. oxygen
— Cross-check
— Potential to add PO, and O, data streams
e Prior for atmospheric CO, inversions — improve land fluxes
e Product ava.”able for download www.bgc-jena.mpg.de/ christian.roedenbeck/download-CO2-ocean/
0o 15N_;90N N Pacific (155W,55N)
01 ‘ a53f
£
0.1 : 2 375
%? o> Ocean 158-‘15N Q ggg
g 0.1 ? T 1996 1998. 2000 2002
g 0.0 W - Sea-air gas exchange year (AD) °
2-0-1 e "N I I 42|E\_)/IOSEAN+WHOTS (157.92W,22.77N)
0.1 < 375} .
M S
0.1 . Ocean-internal sources/sinks
0.2 3 325

Jan Jul Jan Jul

W 2008 2009
year (A.D.)




= Pacific 15S-15N ) Pacific 15S-15N
S 050 3 100
é/: 0.25 — ':_E: 50 -
§ 0.00 s g 0
© 025 - < 50 |
g -0.50 ﬁ -100
% 1990 1995 2000 2005 2010 % 1990 1995 2000 2005 2010
year (A.D.) year (A.D.)
Conclusion: e Data-driven sea-air CO, flux estimates:
seasonality , AV, day-to-day variability
e Seasonality Similar to Takahashi climatology
e Roughly consistent with observed nutrients and atmosph. oxygen
— Cross-check
— Potential to add PO, and O, data streams
e Prior for atmospheric CO, inversions — improve land fluxes
e Product ava.”able for download www.bgc-jena.mpg.de/ christian.roedenbeck/download-CO2-ocean/
0.2 e 15N_:90N . N Pacific (155W,55N)
X/\ e Complementary pCO, mapping methods: 48T
0.0 : . E 425_
SOCOM project underway 2 5
= 0.2 1 S 325
ié 02 Ocean 158-‘15N o ggg /
g 0.1 ? T 1996 1998. 2000 2002
g 0.0 \QQQN : Sea-air gas exchange year (AD) °
2-0-1 e "N | I 42|E\_)/IOSEAN+WHOTS (157.92W,22.77N)
01 < 375} 1
M e T
-0.1 . Ocean-internal sources/sinks
0.2 : 325

Jan Jul Jan Jul

W 2008 2009
year (A.D.)




How strong is the data constraint?

“Uncertainty reduction”. ..

(1 B Upost)
Opri




How strong is the data constraint?

“Uncertainty reduction”. ..

(1 B Upost)
Opri

1990-2006




How strong is the data constraint?

“Uncertainty reduction”. ..

1990-2006




How strong is the data constraint?
... for

_ _ interannual
“Uncertainty reduction”. .. anom. -

o~

1990-2006

seasonality

... for
mean flux




Tropical Pacific sea—air CO» flux variability
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Tropical Pacific sea—air CO5 flux variability
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North Atlantic constraint

1990-2006



North Atlantic constraint

0.9

'
f

.
a
' |

0.8

5

T ~
N
f L: N
N N
-y 4
™~
1 =B
I
||

;
)

0.7

2

0.6

0.5

0.4

0.3

0.2

0.1

1990-2006

Atlantic 15N-45N

i
N o
S

Sea-air CO2 flux (RoU)
o
(o)
o

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



North Atlantic constraint

0.9
0.8

0.7

0.6

s L :

2003-2010 1990-2006

i

Atlantic 15N-45N

i
N o
S

Sea-air CO2 flux (RoU)
o
(o)
o

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



Comparison to atmospheric oxygen data
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Backgound shading: El Nino (MEI index).
Identical vertical range on a molar basis.



Correlation: Sea—air CO, flux vs. SST

Lag of interannual anomalies (1992-2007): Flux later than SST
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Atmospheric CO, inversions
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