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Computation of air-sea CO, and relative vorticity

The air-sea CO, flux is computed in the model and observation-based dataset as follows:
COQ flux = k x KO X (pCOQO — pCOQa), (1)

where K, is the solubility of carbon in seawater, k denotes the gas transfer velocity
(Wanninkhof, 2014), and pCO,, and pCO,, are partial pressure of CO,y in the ocean

surface and atmosphere, respectively.
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Ocean surface relative vorticity (¢) is computed from model output as follows:
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where u and v are zonal (east-west, x-direction) and meridional (north-south, y-direction)
components of sea surface velocity, and the gradients are computed between adjacent

model grid cells.
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Figure S1. (a) Theoretical Rossby radius of deformation based on the WKB approximation
(Chelton et al., 1998); (b) Horizontal resolution in POP-BGC-HR; (c) Spatial scales correspond-

ing to 2° in POP-BGC-HR.

Table S1. Summary of dataset and model resolutions and temporal coverage.

Data source Spatial resolution Temporal resolution Time period
observation-based pCOy and CO, flux

(Landschiitzer et al., 2020) 1° monthly 1982-2000
POP-BGC-HR nominal 0.1° monthly 1982-2000
Satellite sea surface height 0.25° long-term mean 1993-2017

April 17, 2024, 8:58pm



