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ABSTRACT

For the purpose of exploiting upcoming measurements of atmospheric CO, vertical profiles by aircrafts
and continuous CO, data recorded along tall towers as part of the North American Carbon Plan (NACP),
a direct carbon budgeting approach is being developed.

Direct budgeting puts a control volume on top of North America, balances air mass in- and outflows into
the control volume and solves for the surface fluxes. Different upper bounding surfaces like the PBL-free
troposphere interface are imaginable. Such an approach may have the advantage of providing flux
estimates independent of prior information that is generally used to infer carbon surface fluxes through
top-down inversions. Another advantage of direct carbon budgeting is that problems caused by
covariation of fluxes and atmospheric transport, the so-called rectification effect, may be avoided entirely.

For testing the approach use is made of the chemical transport model MOZART [Horowitz et al. 2003],
with air-land fluxes given by the land vegetation model LM3 [Shleviakova et al. in prep.], monthly fossil
fuel emissions from Blasing et al. [2004] and air-sea fluxes from Dunne et al. [in prep.]. Both models are
driven by analyzed meteorological fields from NCEP.

Major components of this study are (i) a quantitative analysis of the importance of different mass
exchange pathways between boundary layer and the free troposphere, (ii) tests of mass balance
approaches based on tracers like SFs, APO (Atmospheric Potential Oxygen), or Rn, to estimate transports
associated with the different exchange mechanisms (iii) application of the flux estimation scheme to
simulated CO, at planned NACP sites to assess the feasibility and the accuracy of the method, (iv) testing
various measurements strategies and then designing the most appropriate measurement system, (V)
possibly application of the method to NACP data.
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