





1980s budget of anthropogenic carbon dioxide.

Accumulation in atmosphere

Land uptake?
3.3PgCyr!

(1.9 by difference)

Deforestation
1.7 Pg C yr1?

Fossil fuel release

5.4 Pg C yr ﬂ
Ocean uptake

\ 1.9 Pg C yr-t
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Atmospheric Inversion calculations of CO, sources and sinks
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Discrimination of sources/sinks between latitude bands is

relatively easy
Localising sinks in the same latitude bands is subject to wide

error.
Fluxes over ocean basins are than easier to constrain than

continental fluxes over large regions.









How well is the global ocean sink known?

Estimates of the global ocean sink 1990-1999

Reference Sink (G1C yr1)
IPCC (2001) 1.7+/- 05
Estimate

(02- CO2 method.)

OCMIP-2 Model 2.5+/- 0.4
Intercomparison
(ten ocean carbon
models).




Estimates of the ocean sink variability
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Deliverable;

Assessment with smallest possible uncertainties

Theme 1
Morth Atlantic and
South Ocean CO,
air-sea exchangs

Prediction

Short-term :

Theme 2
Detection of
decadal-to-
centennial
Atlantic and

Southern Ocean
carbon inventory
changes

Theme 3
Carbon uptake
and release at

European
regional scale

Themea 4
Biogeochamical
feedback on the
oceanic carbon

sinks

Thema 5
Future scenarios
for marine carbon
sources and sinks

=

over-arching
activities




MODELLING

hindcasting

temp. integration SOCIETY
prediction % knowledge about
DATA BASES CO2 sources/sinks

data assimilation f(time, position, forcings, money)

optimal interpolation
optimisation of obs.—systems

runoff
sea ice statistics of pCOR ecosystem \L
gas exchange measurements
|'_'| i i sea
(sub grid scale processes) |\ . curements of O | level
key variables
d O WV
O shelf estuarine
intermediate/ filter filter
deep fubes f (o) (non—/depository)
. ate o
ventilation particles
(o]
CaCO3 sequestration

. mitigation
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Comparison of recent, well-resolved data

with models.
.

The current track of the M/V FALSTAFF
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Cavassoo data from I.F.M., University of Kiel (Wallace, Koertzinger et al).
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What confidence can we have in

predictions of future carbon sinks?
3




Seasonal model-data intercomparison -

Hamburg-NewYork
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OCMIP2 models vs data
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Mean of models vs data

Models are forced with mean climatological data.

Models: Jim Orr, LSCE
And OCMIP-2 members

Data: CAVASSOO, CASTX



Seasonal model-data intercomparison -

Hamburg-NewYork
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OCMIP2 models vs data

Models are forced with mean climatological data.

Mean of models vs data

Models: Jim Orr, LSCE
And OCMIP-2 members

Data: CAVASSOO,
IFM group.






Model

Atlantic First pe.rfonnancc

- observing improved with res;:sect to
Kick- system in basin wide Obf"f?"aﬂﬂﬂs
off . place pCO, maps Ist assessed for
meeting availgble annual present
meehne

Timing (month)

Prediction towards
Sustainable Development
(Overarching WF)
Annual assessment
(overarching WP)
Long Term Assessment
(overarching WP)
Atlantic observing system,
VYOS, time series
Southern Ocean
observations and processes
Model-Based Flux
Assessment
Time series measurements
at mooring
Ocean Interior data col-
lection and documentation
C. quantification and
decadal cl
Oxygen and carbon
profiling floats
Model performance

nent and initial fields
Regional assessment for the
North Sea
Regional assessment for the
Mediterranean
European Integration

|
|
|
|

Physical-chemical
feedbacks at high latitudes
Biological feedbacks

Coupled climate carbon
cycle simulations
Feasibility study on
purposeful carbon storage

minor to normal T
work load
High work load

|
Models and data
systems ready for
i _ phase 11
intensive work load “understanding”




Remote sensing of SST, Ocean colour to enable
Interpolation/ extrapolation of surface CO2 observations




guiding sustainable
development

management
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co,
amisshons
Objactive 5!
Prediction, future,
assessment
F
System dynamics ( Initial conditions ) Boundary conditions
I 1 F 3
Objective 4: Objective 2: Assmman:]:;l?:ﬂf
Assessment of > Long term - regional European
feedbacks assessmeant contribution
A
Objective 1
Short-term

assessment




L Overarching activity: Predictian
Ower-arching activity: Long-term assessment
|_ Ower-arching activity: Shori-assessment
Core Theme 1:North Alantic and South Ocean CO, air-sea exchange
= o
2 8
- g
=
g Core Theme 2- Detection of decadal-to-centennial Atlantic and Southem Ocean carbon inventory changes I E
a 8
Core Theme 3: Carbon uptake and release at Eurcpean regional scale I
Core Theme 4: Biogaochemical feedback on the aceanic carbon sinks J
Cora Theme 5: Future scenarios for marine carbon sources and sinks I
Mlonth: 0 19 37 55 a0
Phasze: Understanding Description W owcast and Prediction Sxyropsis ad

Sustairm ent




