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Figure 2. Information flow between the presented mapping runs. Thick-framed boxes denote calculations, with arrows denoting their input
and output data sets (mostly spatio-temporal fields). The violet, green, orange, and blue arrows represent the spatio-temporal sea–air CO2

fluxes estimated by our main mapping runs MZE, ME, MR, and MH (these same 4 colors are also used in all line plots in this paper).
All mapping runs use the SOCAT data base of pCO2 measurements (point data, black) as their primary information source. The runs are
algorithmically identical, except for the representation of the ocean-internal DIC sources/sinks (fint) and the corresponding set of adjustable
unknowns; this part of the mapping algorithm has therefore been represented explicitly as separate parts of the boxes at their left-hand
sides, labelled by the respective equation number. Runs MZE and ME are using the representations with explicit interannual degrees of
freedom, either without fint prior (Eq. (1)), or using the decadally smoothed OCIM result as fint prior (cyan, Eq. (2)). Run MR is using the
representation involving regression terms (Eq. (3)), which requires the explanatory variables (magenta) as further input fields; it uses the
same fint prior as the run ME. The representation of fint in the “hybrid” run MH again has explicit interannual degrees of freedom, but no
long-term and seasonal degrees of freedom (Eq. (4)). Importantly, it uses the ocean-internal DIC sources/sinks estimated by the “multi-linear
regression” MR as its fint prior (cyan again). All mapping calculations use the various input fields shown in Fig. 1 which are however omitted
here for clarity.
More technically, the mappings also need a linearization of the non-linear dependence of pCO2 on DIC, consisting of three fields (the
derivatives dpCO2/dDIC as well as reference fields for pCO2 and DIC) together depicted by the grey arrows. Box L denotes the calculation
of dpCO2/dDIC and the reference DIC field from a reference pCO2 field (light blue) as described in Sect. 2.1.6 (the further input fields
required by this calculation are not depicted). For the main mappings MZE, ME, MR, and MH, the reference pCO2 field comes from the
data-based estimate of the pre-mapping MP. The linearization for MP, in turn, uses the atmospheric pCO2 field as pCO2 reference (light
blue again).


