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Objectives

e Demonstrate the benefit of total
column CO, data from a potential
active satellite mission 1in a Carbon
Cycle Data Assimilation System

* Assess the reduction 1n uncertainty
of carbon fluxes

 Explore carbon flux uncertainty
reduction as a function of
Instrument uncertainty

Results

 A-SCOPE performs better than
ground-based flask sampling

network

e Better performance regardless of
weighting function and sampling

1n the model

* Performance holds for a range of

observational uncertainties
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Figure 1: Revised CCDAS scheme.

Methods

 Extend the Carbon Cycle Data Assimilation
System (CCDAS)! to include observation
operator for XCO2 from ASCOPE (Fig 1)

e Fixed fluxes from sources other than
terrestrial biosphere

 (Quantify potential uncertainty of satellite
total column CO2 data based on ASCOPE
mission requirement document”: (Fig 2):
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e Test two different sampling strategies
(monthly vs instantaneous) and two
wavelengths (1.6 and 2.0 micron)

 Only measurement uncertainties are needed
for Observing System Simulation
Experiment (OSSE) (see Algorithm box)

e Use Hessian (2™ derivative) information to
infer a posterior uncertainties of parameters

* Project a posteriori uncertainties from
parameters to carbon fluxes (see Algorithm
box): net flux (NEP) and biomass growth
(NPP) over Europe, Russia and Brasil (Fig 4)
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Figure 2: Total data uncertainties for monthly Jacobians. Algorithm for uncertainty propagation '
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