
Systematic Differences in Global CO2 Inverse Model Results

B. Gaubert1, B.B. Stephens2, A.R. Jacobson3,4, S. Basu3,4, F. Chevallier5, C. Roedenbeck6, P.K. Patra7, T. Saeki8, I. van der
Laan-Luijkx9, W. Peters9, D. Schimel10 and F. Deng11

1National Center for Atmospheric Research (NCAR), Atmospheric Chemistry Observations and Modeling Laboratory,
Boulder, CO 80307; 303-497-1488, E-mail: gaubert@ucar.edu
2National Center for Atmospheric Research (NCAR), Earth Observing Laboratory, Boulder, CO 80307
3Cooperative Institute for Research in Environmental Sciences (CIRES), University of Colorado, Boulder, CO 80309
4NOAA Earth System Research Laboratory, Global Monitoring Division (GMD), Boulder, CO 80305
5Laboratoire des Sciences du Climat et de l'Environnement (LSCE), Institut Pierre-Simon Laplace, Orme des Merisiers,
France
6Max Planck Institute (MPI) for Biogeochemistry, Jena, Germany
7Japan Agency for Marine-Earth Science and Technology (JAMSTEC), Department of Environmental Geochemical Cycle
Research, Yokohama, Japan
8Center for Global Environmental Research, National Institute for Environmental Studies, Tsukuba, Japan
9Wageningen University, Department of Meteorology and Air Quality, Wageningen, The Netherlands
10NASA Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 91109
11University of Toronto, Department of Physics, Toronto, Ontario, Canada

We compared a suite of state-of-the-art global carbon dioxide (CO2) inverse models to observations to assess the dependence
on differences in northern extratropical vertical transport and to identify other drivers of the modelled spread. The posterior
CO2 concentration profiles have been evaluated against the High-Performance Instrumented Airborne Platform for
Environmental Research (HIAPER) Pole-to-Pole Observations (HIPPO) aircraft campaign over the mid pacific in 2009-
2011. The modelled CO2 fields agree reasonably well with the HIPPO observations, in particular for the annual mean
vertical gradients in the northern hemisphere. The latitudinal distributions of land fluxes have converged significantly since
the Atmospheric Carbon Cycle Inversion Intercomparison (TransCom3) and the Regional Carbon Cycle Assessment and
Processes (RECCAP) and they are now in close agreement. The results from these models for other time periods (2004-
2014, 2001-2004, 1992-1996) confirm that the tropics have been almost neutral for several decades. However, models do
still disagree on the ocean-land partitioning, and this is driven by differences in fossil fuel emissions associated with
differences in retrieved atmospheric growth rates. The uncertainty on prescribed fossil fuel emissions is large relative to the
natural fluxes of interest; the model range is 0.94 PgC/yr in global fossil fuel emissions. The models also retrieve
surprisingly different three-year atmospheric growth rates, the model range is 0.65 ppm, or 1.38 PgC over 3 years.

Figure 1. Tropical and Southern versus
Northern Extratropical land fluxes for
the periods A) 1992-1996, B) 2001-
2004, C) 2009-2011 and D) 2004-2014.
The average of the available simulation
with uncertainty (1 standard deviation) is
shown in blue with associated error bars.
The TransCom Level 3 outputs (Gurney
et al. 2004) are shown in red and
transport corrected models from
(Stephens et al., 2007) in green on panel
B (1992-1996). Inversions from the
RECCAP period (2001-2004) are also
shown on panel C.


