Supplementary material

Supplementary Figure 1. Temporal and longitudinal distribution of SST, fCO2,sw, FCOz,
pHr and pHr 1 in the Strait of Gibraltar from February 2019 to March 2021.

Supplementary Figure 2. Temporal and longitudinal distribution of SSS, Chlorophyll a,
Cr and NCr in the Strait of Gibraltar from February 2019 to March 2021.

Supplementary Figure 3. Seasonal variability of average SST, fCO2,sw, FCO2, pHr,
pHr 18, along the northern (blue) and southern (red) sections in the Strait of Gibraltar.

Supplementary Figure 4. Seasonal variability of average SSS, Chlorophyll a, Ctand NC+
along the northern (blue) and southern (red) sections in the Strait of Gibraltar.

Supplementary Figure 5. Temporal and latitudinal distribution of the fCO2sw values
obtained from SOCAT (a.1) and CanOA-VOS (a.2) data in the Strait of Gibraltar (6.2-
5.1°W). b) The seasonality of fCO2sw obtained from both datasets were evaluated in an
entire annual cycle referenced to 2019 and using the harmonic equations Eq. 12 and 13.

Supplementary Figure 6. Seasonal variability of average SST, fCOzsw, fCO2thermal,
fCO2non-thermat, FCO2 and pHr at the northern (blue) and southern (red) part of the station
S5 in the easternmost part of the Strait of Gibraltar.

Supplementary Figure 7. Seasonal variability of average SSS, Ct, NCt and Chlorophyll
a at the northern (blue) and southern (red) part of the selected stations (from S1 to S5) in
the Strait of Gibraltar.

Supplementary Figure 8. Temporal distribution of the monthly average FCO,, AfCO. and
wind speed values along the northern (left) and southern (right) sections.

Supplementary Table 1. Coefficients and r? of the harmonic fitting equation MLD = a, +
a, - cos(w - days) + b; - sin(w - days) + a, - cos(2 - w - days) + b, - sin(2 - w -
days) used to compute the annual cycle of the MLD at stations S1-S5.

Supplementary Table 2. Coefficients (a-€) and r? of the harmonic fitted equation (Eq. 11)
used to study the seasonal variation of SST, SSS, Chlorophyll a and CO_ system variables
along the northern and southern sections and at each of the selected stations (S1-S5) in
the Strait of Gibraltar.
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Supplementary Table 1.

Station  Section Coefficients (95% confidence) r
o a1 b1 a2 b2 w
S1 2869 6.53 3.09 19.60 8.65 833x10° 0.79
North 2656 593 197 1714 534 8.16x10° 0.88
> South 30.82 4.05 282 1567 9.03 832x10° 0091
North 2134 318 110 1045 478 825x10% 0091
> South 2291 567 137 1316 523 812x10° 0.87
North 1299 051 017 199 18 852x10° 0.86
> South 1940 237 129 818 589 847x10% 0.89
North 1359 023 031 113 233 9.18x10% 061
> South 1791 110 111 480 547 880x10°% 081




Supplementary Table 2.

Coefficients (95% confidence) r2
a b C d e
SST (°C) 19.14 -1.73 -2.60 -0.04 0.47 0.89
SSS 34.40 0.06 -0.04 0.01 -0.03 0.08

Cr (umol kg?) 210500 7.33 867 214 -014 055
NCr(umol kg?) 210500 3.92 11.07 153 1.09  0.70
fCOzsw (Hatm) 39150 -19.02 -18.44 202 999  0.72

51 fCOy mema (Matm) 39630 2048 -4405 -1.09  9.66 0.8
fCOy nonthermal (Hatm) 38610  9.65 2427 220 162  0.76

pHr 8062 0018 0017 -0002 -0.009 0.74

PHr1s 8080 -0.008 -0.022 -0.002 -0.002 0.75

Chlor a (mg m?3) 0.31 0.12 0.11 0.01 0.05 0.67

SST (°C) 1864  -117 -205 -006 0.8  0.70

SSS 3633 006 002 005 008 007

Cr (umol kg™ 210500 737 758 318 315  0.43

NCr (umol kg) ~ 2108.00 343 579 035 -210 0.16

fCO,sw (Matm) 38730 -1221 -1829 -0.05 595  0.68

North fCOz rermar (MAtm) ~ 393.70 -20.01 -34.39 -117 421 070
fCOp, nontnermat (Hatm) ~ 377.90  7.00 1335 -0.10 047  0.19

pHr 8.066  0.012 0018 0.00 -0.005 0.68

PHr 1 8075 -0006 -0.012 0.01 0000 0.15

< Chlor a (mg m3) 037 009 012 -005 -002 069
SST (°C) 1872  -143 -2.88 035 028 081

SSS 3642 008 -007 -006 -0.02 022

Cr (umol kg 211100 1114 1411 -336 173 047

NCr (umol kg?)  2110.00 654 1827 031 269  0.60

fCO2ew (patm) 39220 946 -1151 -353 1125 0.36

South fCOy termal (MAM) 40070 -24.71 -49.42 -6.86 657  0.81
fCOy nonthermal (Hatm) ~ 384.20  14.34 3566 160 7.06  0.62

pHr 8062 0010 0011 0.003 -0.011  0.39

PHr16 8073 -0012 -0.033 -0.003 -0.006 0.63

Chlor a (mg m3) 035 012 012 000 005  0.60

SST (°C) 1853  -1.31 -2.03 -0.13 008  0.78

SSS 3630 010 003 002 006 043

Cr (umol kg™) 2101.00 1201 406 -0.76 568  0.67

NCr (umol kg?)  2107.00 592 187 226 187  0.09

fCOzew (Hatm) 38220 540 -2482 -504 1044 072

< NOMtN  4CO, permar (atm) ~ 386.10  -21.60 -3350 -2.48 247  0.76
fCO2 nonthermal (Hatm) 37820 1560  6.15 -417 559  0.53

pHr 8070 0006 0024 0005 -0.009 0.75

PHr 1 8078 -0014 -0.005 0.05 -0.005 0.47

Chlor a (mg m3) 039 004 008 -005 -001 045

South SST (°C) 1888  -168 -303 042 060 085

SSS 36.39 0.10 -0.09 -0.07 -0.02 0.38



Cr (umol kg% 2107.00 15.02 1393 -1.88 -2.73 057

NCr(umol kg!) 210800 9.08 1890 191 -1.82  0.66

fCO2sw (Hatm) 39050 -7.55 -13.49 -3.85 822  0.26

fCOs ermal (MAtm) 40210 -29.11 -52.31 -7.97 1211 085

fCO2 nontrermar (MAtm) ~ 378.90 2014 3582 295 -155  0.66

pHr 8.063 0008 0012 0.003 -0.008 0.28

PHr.18 8076  -0.018 -0.034 -0.003 0.001  0.66

Chlor a (mg m?) 0.38 009 010 001 005 045

SST (°C) 1775  -111 -093 054 009 072

SSS 3630 009 003 009 006 022

Cr (umol kg™ 2106.00 11.92 -025 -122 342  0.79

NCr (umol kg)  2111.00 6.68 -1.64 -6.34 039 048

fCOzsw (Hatm) 37750 -2.84 -1450 -135 510  0.70

North fCOz rermar (Watm)  380.00 -18.03 -14.99 869 198 071
fCO2 nontrermal (Matm) 37470 14.28  -0.86 -10.36 201  0.58

pHr 8075 0004 0014 0.002 -0.004 0.73

pHr 16 8071 -0.013 0001 0011 -0.001  0.54

o Chlor a (mg m*) 0.46 004 010 -005 -0.04  0.49
SST (°C) 1870  -145 -258 -028 033 080

SSS 36.37 012 -005 -003 -001 0.35

Cr (umol kg™) 2106.00 13.84 951 063 -0.11 0.5

NCr(umol kg!) 210800 7.00 1250 117 066 047

fCOzsw (Hatm) 388.10 -7.17 -1729 -3.14 881  0.44

South fCOs, thermat (MAtM) 39550 2475 4372 -531 7.08  0.79
fCO2 nontrermal (Matm) ~ 380.10 1657 24.86 173 291 054

pHr 8.065 0008 0016 0.003 -0.008  0.46

pHr16 8076  -0.014 -0.023 -0.002 -0.003  0.52

Chlor a (mg m?) 0.39 006 009 -001 002 040

SST (°C) 1739  -1.06 -126 048 039 058

SSS 3651 006 002 007 010 001

Cr (umol kg™ 2126.00 914 115 123 020 0.11

NCr(umol kg!)  2119.00 6.08 030 -293 -456 0.5

fCOzsw (Hatm) 38550 493 -2043 -247 516 031

North fCOy thermat (Matm) 38240  -17.99 -20.47 804 770 055
fCO2 nontrermal (Matm) ~ 383.70  10.99  -1.42 -1020 -12.75 0.1

pHr 8070 0005 0.020 0.003 0.006 0.28

pHr18 8061 -0.010 0001 0011 0014 001

S5 Chlor a (mg m?) 0.57 007 009 -008 -0.10 058
SST (°C) 1868  -1.33 -202 006 009 0.79

SSS 36.31 012 004 003 004  0.20

Cr (umol kg™%) 2099.00 1453 243 -124 794  0.70

NCr (umol kg) 210500 7.88 025 -319 578 027

South fCOzsw (Hatm) 379.10  -340 -27.17 -454 1709 077
fCO2 terma (Matm) 38370 -21.73 -33.00 049 282 077

fCO2 nontrermal (MAtM) ~ 379.50  18.66  4.42  -6.36  11.66  0.68

pHr 8073 0004 0026 0004 -0.016 0.79



pHr.1s 8082 0017 -0003 0007 -0.012 0.65
Chlor a (mg m) 038 006 007 -005 002 046

SST (°C) 1866  -165 -196 008 023 082

sSS 3639 007 000 005 003  0.10

Cr(umolkgl) 210600 933 610 346 215  0.77

_ NCr(umolkg?)  2107.00 562 628 078 049 041

Northern section 0 (uiatm) 38580 -14.02 -1846 116 573  0.69
pHr 8068 0014 0018 0000 -0.005 0.72

pHr 15 8078 0011 -0012 0001 0000 0.52

Chlor a (mg m*) 038 008 011 -002 000 0.0

SST (°C) 1872 158 275 035 058 084

sSS 3639 008 004 -001 000 0.8

Cr(umolkg?) 210800 11.05 1371 046 -1.56  0.61

_ NCr (umolkg?)  2109.00 648 1614 134 -133 065

Southern section oo, (atm) 30060 -11.30 -13.14 -274 782  0.58
pHr 8063 0011 0013 0003 -0.007 0.61

pHr 15 8074  -0.013 -0029 -0003 0001  0.66

Chlor a (mg m*) 037 010 012 001 003  0.55




