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Ocean Monitoring Indicator (OMI) of the Copernicus Marine Environment Monitoring Service Global yearly pH time series

I.2 Indicator evaluation method

The OMI yearly mean surface sea water pH reported on total hydrogen ion scale is computed from monthly pH values which are distributed as part of the CMEMS product MULTIOBS_GLO_BIO_CARBON_SURFACE_REP_015_008.

At each grid cell and monthly resolution, monthly uncertainty (σm) is evaluated from the contributions of ( 1 The OMI yearly mean surface sea water pH reported on total hydrogen ion scale is computed from monthly pH values which are distributed as part of the CMEMS product MULTIOBS_GLO_BIO_CARBON_SURFACE_REP_015_008. The associated quality information document provides details on the evaluation of pH fields.

In Figure 1, the amplitude of the uncertainty envelop (± 1σ) of yearly mean surface sea water pH varies within the range of [0.0023, 0.0029] pH unit. In comparison with the first release of the OMI pH [START_REF] Gehlen | Ocean acidification[END_REF], this number reflects the total uncertainties derived from the ensemble-based approach and model errors.

The average surface water pH decreased by 0.0016 pH units between 1985 and 2021 (Figure 1). Although the time interval covered by the OMI differs from that of published trend estimates from Eulerian time series data, it falls within the full range (± 3σ) of these databased estimates: (1) station ALOHA 22.75°N, 158°W) = 0.0019 ± 0.0002 pH units/yr [START_REF] Dore | Physical and biogeochemical modulation of ocean acidification in the central North Pacific[END_REF]; (2) station BATS 31.72°, 64°17°W) = 0.0017 ± 0.0003 pH units/yr [START_REF] Bates | Interannual variability of the oceanic CO2 sink in the subtropical gyre of the North Atlantic Ocean over the last 2 decades[END_REF]; (3) station ESTOC (1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)24.04°N, 15.50°W) = 0.0018 ± 0.0003 pH units/yr [START_REF] Santana-Casiano | The interannual variability of oceanic CO2 parameters in the northeast Atlantic subtropical gyre at the ESTOC site[END_REF][START_REF] González-Dávila | The water column distribution of carbonate system variables at the ESTOC site from 1995 to 2004[END_REF]. A full discussion regarding this OMI can be found in section 2.10 of the Ocean State Report 4 [START_REF] Gehlen | Ocean acidification[END_REF].
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Figure 1 .

 1 Figure 1. Time series of annual global mean surface sea water pH over the period 1985-2021 using a reconstruction methodology (see indicator evaluation method). Trend and uncertainty are defined as the slope and its residual standard deviation estimated with a linear least-squares regression.
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