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Surface Flux Modelling

a quantify sources and sinks of greenhouse gases:

drivers of climate change.
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m Gas Measurements
a Flux Models
m Tracer Transport
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Goals of this Project A\K"

a Compare general model performance
m Estimate effects from the structure of observations

a Estimate flux uncertainties due to the inverse method
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Models: Linearization ﬁ("
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Carbontracker

Linear assumptions in the
ensemble-run:

TM5-4DVar

H(x') = H(x + x") — H(x) Linear Approximation of the
Adjoint.

H(X) = %/ > H(X + x5)
N

] = =

= Dal
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Harmonized Inputs A\‘(IT

a NOAA obspack co2 1 PROTOTYPE v1.0.2 2013-01-28

a prior fluxes compiled using CASA, GFED2 (MODIS) and others

a prior flux uncertainties harmonized between Carbontracker with
monthly cycle and TM5-4DVar.

a TM5
Assimilated observations in the Base Run
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Process

OO IO

preprocessed

DI

fdapt

Model results

[. .. details]
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Summary A\KIT

a big goal: Understand the carbon-cycle

m project: compare the methods of CT and T4D.
4DVar+grid vs. Kalman+Ecoregion

a method: harmonized inputs
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Baseline Concentration Comparison
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Mariana Islands, Guam (noaa-GMI)
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Baseline Fluxes AT

Biesphere Fluxes by continent (2009-06-01 to 2010-05-28) st s el

4 I carbontracker
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=
=
£-2
%4
-6
DN O S
S (" \ ~‘Z>\\Q z\\
® RS R Q~ N Q
i & & 5 & °
X 3 ‘{\,é(\ ° (b\) °
& e°°\
Region
yes, there was a bug on the poster which led to too
big errors.
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Antarctica Concentration: CT Cycle AT

Syowa Station, Antarctica, Japan (noaa-SYO)

prior
Carbontracker
TMS5-4DVar
noaa-SYO, ct sampled

0.130.21
40.14.

Carbontracker: -
M5-4DVar: -0.00:
prior: -0.60+0.19
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Southern America Fluxes: Sites?
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T

Santarem summer
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Sensitivity to Observation Density &‘("

selection of assimilaated sites based on historical availability of data.
a 1988
a 2000
@ 2000 + ABP (currently running)
a 2010
Big thanks to Sourish!
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T . D - =
C (.)b.servatlon ensity continents (very <)
preliminary)

216 Biosphere Fluxes by continent
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T4D Observation Density continents

(very preliminary)

216 Biosphere Fluxes by continent

KIT

Karisruher Insttut 0 Technologie

flux [107mol /region/s]

H'—]ﬂw

2/cont
2/cont prior
1988

1988 prior

i PEEEng

2010 prior

1 H
0
-1
-2
-3
-4
5
-6
>

™
& o
& &
& &
S &
& S
o

> N
&® e
&

S
ES

%
K5

&

Region

Surface flux modelling Comparison-process Results

Arne Babenhauserheide — Carbontracker vs. TM5-4DVar, preliminary results

%

%,

[m] = =
Sensitivity and Special Cases

9. Mai 2014

Conclusions

15/18



CT (?b§ervat|on Density regions (very AT
preliminary)

2 1€6, Biosphere Fluxes by region
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T4D.OPservat|on Density regions (very 0T
preliminary)

16 Biosphere Fluxes by region
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Conclusions

Comparable Too Big?
Biesphere Fluxes by continent (2009-06-01 to 2010-05-28)
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Thank you! AT
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Comparison: Process details IT
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Glossary fluxes observations
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Monthly Fluxes T4D 2009
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Monthly Fluxes T4D 2010
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Monthly Fluxes CT 2009
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Monthly Fluxes CT 2010
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