Table S1. Maxima, minima, amplitude and variability of the seasonal cycle of all the input variables.

Temperature (°C) Salinity Phosphate (umol kg) Nitrate (umol kg) Silicate (umol kg™) Oxygen (umol kg?)
Zone Station Depth Max  Min Amplitude Variability | Max Min Amplitude Variability | Max Min Amplitude Variability | Max Min Amplitude Variability | Max Min Amplitude Variability | Max Min  Amplitude Variability
0-5m 180 127 53 13+03 | 353 334 19 1.1+04 | 094 043 0.51 0.22+0.02 | 89 11 7.8 22+08 | 115 36 7.8 34+08 261.9 208.0 53.8 232+27
V3 5-10m 16.8 13.1 3.7 13+03 | 354 345 0.9 06+02 | 1.01 051 0.50 0.21+0.02 | 8.1 21 6.1 23+04 9.0 2.8 6.2 26+05 253.7 1955 58.3 21.3+40
10-15m  16.0 13.2 2.8 12+03 | 355 347 0.7 05+01 | 1.01 059 0.42 021+003 | 7.7 27 5.0 24+03 | 85 3.2 5.3 25+05 | 2478 1887 59.1 19.9+38
0-5m 17.7 128 49 12+03 | 354 341 13 0.8+03 | 090 037 0.54 0.19+0.04 | 85 1.0 75 23+07 | 96 21 7.5 28+0.8 | 2656 2129 52.7 22.3+6.0
Inner V4 5-10m 16.4 131 33 13+03 | 355 349 0.6 05+0.1 | 090 043 0.46 0.19+003 | 79 18 6.1 24+04 | 78 21 5.7 23+05 | 2589 204.7 54.2 21.0+59
10-15m 154 13.2 2.2 12+03 | 356 351 0.5 04+01 | 090 0.49 0.41 020+0.03 | 74 30 4.4 27+03 | 71 28 43 23+03 | 2509 1929 58.0 20.7+5.3
0-5m 17.8 128 5.0 12+03 | 354 342 1.2 0.7+03 | 080 031 0.49 0.18+0.04 | 83 07 7.6 22+07 | 88 13 7.5 24+08 | 2718 2215 50.3 20.7+6.3
V2 5-10m 16.2 13.0 3.2 12+03 | 355 348 0.7 05+0.1 | 078 0.35 0.43 0.19+0.04 | 78 13 6.5 24+05 | 7.3 15 5.8 21+0.6 | 2652 2152 50.0 205+6.2
10-15m 155 13.2 2.3 11+02 | 356 351 0.5 04+01 | 0.76 043 0.34 020+0.04 | 74 25 4.8 27+04 | 64 21 43 22+03 | 2552 2057 49.5 20.8+6.6
0-5m 17.0 129 41 13+04 | 355 349 0.6 05+0.1 | 062 0.23 0.40 0.17+0.03 | 76 06 7.0 25+07 | 66 07 5.9 1.8+0.7 | 2804 2319 48.5 214+6.2
V7 5-10m 157 130 2.7 11+03 | 356 352 0.4 04+01 | 057 029 0.28 020+0.05 | 7.3 17 5.6 29+05 | 57 11 46 1.7+05 | 2654 2327 32.7 232+88
10-15m 154 13.0 2.4 1.0+03 | 356 353 0.3 03+01 | 056 0.36 0.20 020+005 | 7.1 2.7 4.4 3005 5.3 1.6 3.7 18+04 2609 218.1 42.8 23691
0-5m 171 128 43 1.1+03 | 355 347 0.8 06+02 | 057 022 0.36 0.16+0.03 | 6.0 0.4 5.7 1.6+0.6 5.7 0.7 5.0 15+06 2835 2382 45.3 17.7+4.4
V1 5-10 m 159 13.0 29 1.1+03 | 356 349 0.7 05+01 | 054 021 0.33 0.16+0.04 | 7.2 0.8 6.4 22%06 5.3 0.7 4.6 15+05 2724 2345 37.9 18.2+6.3
) 10-15m 154 13.1 2.3 1.1+02 | 356 351 0.6 03+01 [ 053 031 0.22 0.19+0.05 | 7.0 1.8 5.1 2704 5.1 1.2 3.8 1.7+04 2614 2312 30.2 20.7+8.2
Outeriidle 0-5m 16.8 128 3.9 1.1+03 | 355 349 0.6 05+01 | 046 0.18 0.28 0.14+0.02 | 5.0 0.3 4.8 15+£05 4.1 0.5 3.7 1.3+05 291.7 2428 48.9 16.6 £4.0
V6 5-10 m 158 13.0 2.9 1.1+0.2 | 356 35.0 0.6 04+01 | 047 0.20 0.27 0.15+0.03 | 6.2 0.7 5.4 21%05 4.3 0.7 3.6 13+04 276.7 2376 39.2 17.7+£5.0
10-15m 153 13.1 2.2 1.0+£0.2 | 357 351 0.5 0301 | 047 027 0.20 0.18+0.03 | 6.5 1.8 4.7 27+03 4.2 11 3.1 15+03 2635 233.0 30.5 20275
0-5m 16.6 129 3.7 1.1+03 | 355 35.0 0.6 05+01 | 043 0.18 0.25 0.13+0.02 | 5.6 0.4 5.2 1.7+£0.7 4.1 0.6 35 1.3+05 291.0 2439 47.1 18.1+4.2
V5 5-10 m 158 13.0 2.8 1.1+03 | 356 351 0.5 04+01 | 044 0.20 0.24 0.14+0.02 | 6.3 1.0 53 22+05 3.7 0.7 3.0 12+0.3 2774 2374 40.1 184+48
10-15m 151 131 2.0 1.0+02 | 357 353 0.4 03+0.1 | 045 0.27 0.18 0.17+0.03 | 6.2 2.0 4.2 25+04 3.6 11 2.5 1.3+0.2 263.0 2328 30.2 195+53
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Figure S1. (a) Architecture of the neural networks used in the present study. The notation is in agreement with Hagan
et al. (2014). p: number of input variables; a: input vectors; W': weight matrix; b': bias matrix; 3: sum; f': activation
function; a': output matrix. Dimensions of the matrices are for an individual sample. Modified from Hagan et al. (2014).
(b) Neuron. ai: inputs to each neuron; wij: weights of each input to each neuron. Modified from Russell and Norvig

(2010).
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Figure S2. Validation area for each time series.
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Figure S3. pH time series in the 5-10 m range. Red dots: validation points from 1IM-database.
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Figure S4. pH time series in the 10-15 m range. Red dots: validation points from 1IM-database.
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Figure S5. At time series in the 5-10 m range. Red dots: validation points from IIM-database.
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Figure S6. At time series in the 10-15 m range. Red dots: validation points from IIM-database.
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Figure S7. Seasonal cycle of dissolved oxygen in the 0-5 m range. Shadow area represents one standard deviation from
the mean of the full time series for each month.
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