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Supplementary Figures
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Supplementary Fig. 1 | Inorganic carbon concentrations in intertidal wetlands. a, Alkalinity (TA) and (b)
dissolved inorganic carbon (DIC) concentrations in porewater (PW) were two- to three-times higher than
concentrations in surface water (SW). Numbers show medians. Outliers were excluded. Boxplots indicate median
(middle line), 25th, 75th percentile (box) and 5th and 95th percentile (whiskers).
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Supplementary Fig. 2 | Potential drivers of TA:DIC ratios in intertidal wetlands. Correlations between
TA:DIC ratios and (a) salinity, (b) dissolved oxygen (DO), (c) temperature, (d) partial pressure of carbon dioxide
(pCOy), (e) dissolved organic carbon (DOC), and (f) particulate organic carbon (POC) in porewater (PW) and
surface water (SW). Gray areas indicate the 95% confidence intervals of the regressions.
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Supplementary Fig. 3 | Potential drivers of TA:DIC ratios in intertidal wetlands. Correlations between
TA:DIC ratios and (a) porewater tracer radon-222 (Rn), (b) phosphate (PO4), (c) total phosphorus (TP), (d)
ammonium (NH4*), (e) nitrogen oxides (NOy = nitrate and nitrite), and (f) total nitrogen (TN) in porewater (PW)
and surface water (SW). Gray areas indicate the 95% confidence intervals of the regressions.
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Supplementary Fig. 4 | Pristine mangrove estuaries are sources for alkalinity (TA) and dissolved inorganic
carbon (DIC). a, TA and (b) DIC measured during spatial surveys and conservative mixing lines. Conservative
mixing lines were estimated from TA and DIC concentrations at the lowest and highest salinities at each site.
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Supplementary Fig. 5 | Four out of six pristine mangrove-dominated estuaries had larger estuarine dissolved
inorganic carbon (DIC) than alkalinity (TA) inputs. The standard estuarine mixing model was used to calculate
estuarine TA and DIC sources/sinks in surface water along six pristine mangrove estuaries with a clear salinity
gradient. Deviations between TA and DIC concentrations, measured during spatial surveys, and conservative
mixing lines were calculated as a percentage and averaged for each estuary. Positive excess values indicate a
source within the estuary, whereas negative values indicate a sink.
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Supplementary Fig. 6 | Seasonal changes of TA:DIC ratios in coastal wetlands and anthropogenic impacts.
TA:DIC ratios measured during different seasons in porewater (PW) and surface water (SW) at (a) mangroves and
(b) saltmarshes. ¢, TA:DIC ratios in pristine versus anthropogenically impacted sites. Boxplots indicate median
(middle line), 25th, 75th percentile (box) and 5th and 95th percentile (whiskers).
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Supplementary Fig. 7 | Most intertidal wetlands had higher dissolved inorganic carbon (DIC) than alkalinity
(TA) outwelling rates. a, Regression between TA and DIC outwelling and (b) TA:DIC outwelling ratios per site.
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Supplementary Fig. 8 | Most studies measuring alkalinity (TA) outwelling rates from intertidal wetlands
were conducted in the USA and Australia. Rates are scaled to the intertidal wetland area. The location of some
sites was adjusted slightly to allow visualization. The precise coordinates are available on Table S3.
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Supplementary Fig. 9 | Potential drivers of dissolved inorganic carbon (DIC) outwelling in intertidal
wetlands. Regressions between TA:DIC outwelling ratios and (a) average annual temperature, (b) average annual
precipitation, (c) intertidal amplitude, (d) sediment accumulation rates (SAR), (e) carbon accumulation rates
(CAR), and (f) unsigned latitudes. Unsigned latitude refers to latitudes in both hemispheres disregarding the minus
sign in the southern hemisphere to examine the impact of climate rather than hemisphere. Gray areas indicate the
95% confidence intervals of the regressions.
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Supplementary Fig. 10 | Potential drivers of alkalinity (TA) outwelling in intertidal wetlands. Regressions
between TA:DIC outwelling ratios and (a) average annual temperature, (b) average annual precipitation, (c)
intertidal amplitude, (d) sediment accumulation rates (SAR), (e) carbon accumulation rates (CAR), and (f)
unsigned latitudes. Unsigned latitude refers to latitudes in both hemispheres disregarding the minus sign in the
southern hemisphere to examine the impact of climate rather than hemisphere. Gray areas indicate the 95%
confidence intervals of the regressions.



Supplementary Information (NCOMMS-23-40896) by Reithmaier et al.

Supplementary Tables

Supplementary Table 1 | Information about sites with alkalinity (TA) and dissolved inorganic carbon (DIC) observations in porewater (PW) or in surface water measured during
time series (TS) or spatial surveys (SV).

. . . . Sample Study
Ecosystem Country ID Site Condition Latitude Longitude Type number  period (d) Season Reference
Tamborski, et al. !
. Wang, et al. 2
Saltmarsh MA, USA S01  Sage LotPond  Pristine creek 41.555 -70.5071 TS 291 35 annual Song, et al, 3
Chu, etal. 4
- Brooks, et al. ®
Saltmarsh MA, USA S01 Sage LotPond  Pristine creek 41.555 -70.507 PW 145 11 annual Tamborski, et al. !
Saltmarsh CA, USA S02  Suisun Marsh Pristine creek 38.195 -122.033 TS 31 2 annual Bogard, et al. ©
Saltmarsh SC, USA S03 Laxztl% Pristine creek 33.333 -79.200 TS 13 1 summer Correa, etal. ”
Saltmarsh SC, USA S03 Laxztﬁ]; Pristine creek 33.333 -79.200 PW 8 3 summer Correa, etal. ’
Saltmarsh GA, USA S04  Duplin River Pristine creek 31.421 -81.296 TS 223 19 annual Wang and Cai 8
Pérez-Lloréns, et al. °
Saltmarsh Spain S05 Los Torufios Pristine creek 36.561 -6.207 TS 89 10 annual Chen, etal. &
Yau, et al. 10
. - Yau, et al. 1°
Saltmarsh China S06 Chuandong Pristine creek  33.047 120.867 TS 153 2 dry Chen. et al 1t
Saltmarsh China S06  Chuandon Pristine creek ~ 33.047  120.867 PW 54 11 dr vau, etal.
g ' ' y Chen, et al. (unpublished)
Saltmarsh China S06 Chuandong Pristine creek 33.037 120.841 SV 53 2 dry Yau, etal. .
' ' Chen, et al. (unpublished)
. Impacted . 12
Saltmarsh China S07  Hangzhou Bay creek 30.355 121.128 SV 36 5 spring Zhu, et al.
. Impacted . 1
Saltmarsh China S07  Hangzhou Bay 30.355 121.128 PW 8 4 spring Zhu, et al.
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Supplementary Table 2 | Calculations of inorganic carbon dynamics per site in porewater (PW) and surface water (SW).
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Ecosystem  ID Site Type Tf‘ét[i)(;c TA:DIC TA:DIC TA:DIC TA:DIC2 TAn:DICh TAn:DI(.;,n Tidal T;?_'al
(median) ratio (min) ratio (max) slope slope R slope slope R range (m) range
Saltmarsh S01  Sage Lot Pond PW 0.796 0.102 1.18 0.82 0.96 0.82 0.95 NA NA
Saltmarsh S01  Sage Lot Pond SW 1.04 0.885 1.24 0.67 0.71 0.61 0.6 0.975 NA
Saltmarsh S02  Suisun Marsh SW 0.972 0.6 1 0.94 0.65 0.97 0.83 1.62 0.25
Saltmarsh S03  Oyster Landing  PW 0.88 0.656 0.937 0.73 0.83 0.79 0.86 NA 0.07
Saltmarsh S03  Oyster Landing  SW 0.948 0.802 1.06 1.07 0.45 0.86 0.98 1.27 NA
Saltmarsh S04 Duplin River SW 1.01 0.932 1.09 0.92 0.93 0.61 0.84 6.68 0.98
Saltmarsh S05 Los Torufios SW 1.14 0.996 1.8 0.58 0.48 0.59 0.5 NA 0.43
Saltmarsh S06 Chuandong PW 0.942 0.855 1.38 0.89 0.99 0.89 0.99 NA NA
Saltmarsh S06 Chuandong SW 1.02 0.822 1.22 0.98 0.97 1 0.97 4.12 NA
Saltmarsh S07  HangzhouBay  PW 0.943 0.886 0.974 0.89 0.99 0.9 0.99 NA 0.39
Saltmarsh S07  Hangzhou Bay SW 1.04 0.904 1.05 1 0.99 1 0.99 NA NA
Saltmarsh S08  Zhangjiang E. PW 0.982 0.916 1.12 0.88 0.96 0.9 0.96 NA NA
Saltmarsh S08  Zhangjiang E. SW 0.991 0.891 1.04 0.74 0.94 0.72 0.94 3.26 NA
Mangrove  MO1 Everglades SW 1 0.948 1.11 0.94 0.97 0.92 0.92 0.668 0.01
Mangrove  M02 Iriomote SW 1.16 1.02 1.18 0.79 0.64 0.68 0.72 NA 0.19
Mangrove MO03  Zhangjiang E. PW 0.896 0.802 0.982 0.77 0.99 0.76 0.96 NA NA
Mangrove  MO03  Zhangjiang E. SW 0.998 0.904 1.1 0.97 0.82 0.97 0.82 3.26 NA
Mangrove  MO04 Sundarbans SW 1.08 0.106 1.11 0.98 0.45 0.83 0.34 NA 0.10
Mangrove  MO05 Bhitarkanika SW 1.02 0.988 11 1.06 0.99 1.01 0.97 NA NA
Mangrove  MO06 Gaderu SW 1.03 0.976 1.2 0.63 0.83 0.61 0.97 1.37 NA
Mangrove  MO7 Kalighat SW 1.01 0.914 1.21 0.76 0.82 0.92 0.94 0.255 0.34
Mangrove MO8 Wright Myo SW 0.989 0.454 1.16 0.83 0.85 0.62 0.64 0.265 -0.14
Mangrove M09 Kochi SW 0.998 0.889 1.17 0.24 0.6 0.22 0.57 0.47 0.37
Mangrove  M10 Panay SW 0.998 0.955 1.16 0.9 0.99 0.94 0.98 1 -0.33
Mangrove M11 Can Gio PW 0.532 0.18 0.748 0.47 0.8 0.5 0.85 NA 0.00
Mangrove M1l Can Gio SW 0.838 0.607 1.03 0.81 0.9 0.75 0.9 341 NA
Mangrove  M12 Ho Cooc SW 0.976 0.936 1.12 1.15 0.91 0.66 0.97 NA 0.17
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Mangrove  M13 Ca Mau SW 1 0.932 1.14 0.91 0.88 0.66 0.98 NA NA
Mangrove M14 Bangrong SW 1.05 0.791 1.19 1.12 0.96 0.79 0.83 3.2 NA
Mangrove  M15 Badeldaob 2 PW 0.724 0.578 0.794 0.99 0.82 1.35 1 NA 0.08
Mangrove  M15 Badeldaob 2 SW 1.02 0.95 1.12 1.16 0.98 1.12 0.97 0.885 NA
Mangrove  M16 Badeldaob 1 PW 0.784 0.765 0.853 0.97 1 0.97 1 NA 0.52
Mangrove  M16 Badeldaob 1 SW 0.948 0.904 1.25 0.64 0.82 0.61 0.78 0.834 NA
Mangrove  M17 Sinnamary SW 1.08 0.136 1.35 1.15 0.94 0.55 0.62 1.22 0.62
Mangrove  M18 Amazon PW 1 0.301 1.14 0.1 0.02 0.54 0.37 NA 0.69
Mangrove  M18 Amazon SW 1.03 0.761 1.11 0.95 0.97 0.95 0.97 4.63 NA
Mangrove  M19 Paraiba SW 0.745 0.684 1.25 0.63 0.66 0.04 0.1 0.32 0.80
Mangrove  M20 Paraty PW 0.91 0.397 1 0.24 0.72 0.26 0.66 NA 0.00
Mangrove  M20 Paraty SW 1.1 1.02 1.25 1.31 0.62 0.77 0.23 1.64 NA
Mangrove M21 Florianopolis PW 0.632 0.55 0.753 0.67 0.95 0.77 0.96 NA 0.67
Mangrove  M21 Florianopolis SW 1.04 0.654 1.22 0.42 0.41 0.33 0.35 0.78 NA
Mangrove  M22 Guayas SW 0.961 0.843 1.04 1.17 1 0.98 0.95 4.3 0.72
Mangrove  M23 Tana PW 0.889 0.701 0.941 0.91 0.99 0.9 0.99 NA 0.05
Mangrove M23 Tana SW 0.991 0.894 1.16 1.03 0.96 0.96 0.99 NA NA
Mangrove M24 Gazi Bay SW 0.989 0.902 1.12 0.97 0.95 0.89 0.98 NA NA
Mangrove  M25 Nagada SW 1.12 0.935 1.24 0.71 0.84 0.9 0.83 NA NA
Mangrove  M26 Ras Dege SW 1.03 0.931 1.17 0.78 0.97 0.73 0.97 2.61 NA
Mangrove  M27 Mtoni SW 1.07 0.876 1.18 0.72 0.71 0.76 0.87 2.5 0.81
Mangrove  M28 Betsiboka SW 1.09 0.927 1.23 1.15 0.96 0.75 0.82 NA 0.27
Mangrove  M29 Darwin PW 1.36 0.675 1.57 0.95 0.67 1.2 0.87 NA NA
Mangrove  M29 Darwin SW 111 0.959 12 0.19 0.25 0.12 0.1 421 NA
Mangrove  M30 Johnstone SW 1.03 0.955 1.08 1.21 0.96 0.62 0.35 NA 0.22
Mangrove  M31  Hinchinbrook PW 0.958 0.873 1.04 0.92 0.98 0.92 0.97 NA NA
Mangrove  M31  Hinchinbrook SW 1.03 0.879 1.08 -0.03 0.05 -0.05 0.12 1.87 NA
Mangrove  M32 Burdekin SW 0.993 0.95 1.13 0.83 0.98 0.84 0.99 NA 0.34
Mangrove  M33 Fitzroy SW 1.07 0.985 1.09 0.92 1 0.84 0.99 NA NA
Mangrove M34 1770 PW 0.89 0.475 0.983 1.05 0.97 0.68 0.84 NA NA
Mangrove M34 1770 SW 1.13 1.01 1.19 0.64 0.69 0.13 0.05 2.49 NA
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Mangrove M35 Jacobs Well PW 0.955 0.921 1.09 0.87 0.84 0.85 0.8 NA 0.64
Mangrove M35 Jacobs Well SW 1.06 0.953 1.13 0.51 0.92 0.59 0.86 1.66 NA
Mangrove  M36 Evans Head PW 0.799 0.772 0.828 0.52 0.87 0.47 0.88 NA 0.92
Mangrove  M36 Evans Head SW 1.07 0.56 1.53 11 0.92 0.57 0.44 1.26 NA
Mangrove  M37 Newcastle PW 1.12 0.963 1.25 1.21 0.98 1.21 0.99 NA 0.72
Mangrove  M37 Newcastle SW 1.03 0.975 1.07 -0.11 0.14 -0.02 0.01 1.08 NA
Mangrove  M39  Barwon Heads PW 0.95 0.174 1.09 0.05 0.05 0.06 0.07 NA 0.50
Mangrove  M39  Barwon Heads  SW 111 1.07 1.12 1.07 0.94 1.09 0.91 1.18 NA

Supplementary Table 3 | Alkalinity (TA) and dissolved inorganic carbon (DIC) outwelling rates from mangroves and saltmarshes.

TA DIC
Ecosystem Country Site Method Latitude Longitude Season (tide) outwelling outwelling Reference
(mmol/m?/d)  (mmol/m?/d)

Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 spring 67 Tamborski, et al.
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 summer 358 Tamborski, et al. !
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 fall 117 Tamborski, et al. !
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 annual 180 Tamborski, et al. *
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 spring 32 Wang, et al. 2
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 spring 88 Wang, et al. 2
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 summer 114 Wang, et al. 2
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 summer 118 Wang, et al. 2
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 summer 127 Wang, et al. 2
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 fall 147 Wang, et al. 2
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 fall 65 Wang, et al. 2
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 fall 118 Wang, et al. 2
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 winter 86 Wang, et al. 2
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 annual 95 Wang, et al. 2
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 summer 247 Chu, et al. *
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 fall 170 Chu, etal. *
Saltmarsh MA, USA Sage Lot Pond Eulerian 41.5546 -70.5071 average 171
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Saltmarsh
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Saltmarsh
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Saltmarsh
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SC, USA
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GA, USA
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GA, USA
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GA, USA
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Suisun Wetland
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Freeman Creek
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Wassaw Sound
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River
Duplin River

Eulerian

Eulerian
Eulerian
Eulerian

Eulerian
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rates

Rn mass balance

Lagrangian
Lagrangian
Lagrangian
Lagrangian
Lagrangian
Lagrangian
Lagrangian
Lagrangian
Lagrangian
Lagrangian
Lagrangian
Lagrangian
Lagrangian
Lagrangian
Lagrangian
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Lagrangian
Lagrangian
Lagrangian
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38.1715
37.5503
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37.5503

34.5980
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31.4206
31.4206
31.4206
31.4206
31.4206
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31.4206
31.4206
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31.4206
31.4206
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-76.8884
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Cai, et al. #?
Wang and Cai 8
Wang and Cai 8
Wang and Cai 8
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Wang and Cai 8

Wang, et al. 43
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Chuandong
Chuandong
Chuandong
Chuandong
Chongming Dongtan
Hangzuhou Bay
Zhangjiang Estuary
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Eulerian
Eulerian
Eulerian
Eulerian

Mixing model
Mixing model
Eulerian
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Eulerian
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Eulerian
Eulerian
Eulerian
Eulerian
Darcy’s Law
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Conc. gradient
Conc. gradient
Conc. gradient
Conc. gradient
Conc. gradient
Conc. gradient
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31.4458
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33.0265
33.0265
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25.3625
25.3625
25.3625
25.1372
25.1372
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25.1372
23.9342
23.9342
23.9342
23.9342
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120.8991
122.0661
121.1278
117.4264
117.4264
117.4264

25.6333

-81.0847
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average
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339
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1200
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Wang, et al. 4
Wang, et al. 4
Wang, et al. 4
Wang, et al. 4

Cai, etal.
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Yau, et al. 1°
Chen, etal. 1!
Chen, etal. 1!
Chen, etal. 1!
Chen, etal. 1!
Chen, etal. 1!

Liu, etal. %
Zhu, etal. %
Lu (unpublished)
Lu (unpublished)
Lu (unpublished)

Winter, et al. 4

Ho, et al. 48
Ho, et al. 48
Reithmaier, et al. 12
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Li, etal. #°
Li, etal. #°
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Mangrove Taiwan Erhlin (K. obovata) Conc. gradient 23.9342 120.3142 spring 567 Li, etal. *
Mangrove Taiwan Erhlin (K. obovata) Conc. gradient 23.9342 120.3142 summer 167 Li, etal. *
Mangrove Taiwan Erhlin (K. obovata) Conc. gradient 23.9342 120.3142 fall 33 Li, etal. *
Mangrove Taiwan Erhlin (K. obovata) Conc. gradient 23.9342 120.3142 winter 633 Li, etal. *
Mangrove Taiwan Erhlin (K. obovata) Conc. gradient 23.9342 120.3142 annual 370 Li, etal. *
Mangrove Taiwan Erhlin Stream Conc. gradient 23.9342 120.3142 average 344 Li, etal. *
Mangrove Taiwan Chiku (A. marina) Conc. gradient 23.1186 120.0889 spring 33 Li, etal. *
Mangrove Taiwan Chiku (A. marina) Conc. gradient 23.1186 120.0889 summer 292 Li, etal. *
Mangrove Taiwan Chiku (A. marina) Conc. gradient 23.1186 120.0889 fall 117 Li, etal. *
Mangrove Taiwan Chiku (A. marina) Conc. gradient 23.1186 120.0889 winter 33 Li, etal. *
Mangrove Taiwan Chiku (A. marina) Conc. gradient 23.1186 120.0889 annual 121 Li, etal. *
Mangrove Japan Fukido River Eulerian 24.4870 124.2304 dry 113 Ohtsuka, et al. %
Mangrove Japan Fukido River Eulerian 24.4870 124.2304 wet 279 Ohtsuka, et al. %
Mangrove Japan Fukido River Eulerian 24.4870 124.2304 average 196 Ohtsuka, et al. %
Mangrove Japan Iriomote Island Eulerian 24.3838 123.8872 wet 44 11 Akhand, et al. 1
Mangrove China Zhangjiang Estuary Darcy’s Law 23.9247 117.4219 dry (spring) 27 32 Lu (unpublished)
Mangrove China Zhangjiang Estuary Darcy’s Law 23.9247 117.4219 dry (neap) 23 25 Lu (unpublished)
Mangrove China Zhangjiang Estuary Darcy’s Law 23.9247 117.4219 average 25 29 Lu (unpublished)
Mangrove India Sundarbans Eulerian 21.6612 88.3503 dry 202 Ray, et al. 1
Mangrove  Philippines Panay Eulerian 11.8060  122.2020 dry 94 Ray, et al. 2
Mangrove  Philippines Panay Eulerian 11.8060  122.2020 wet 164 Ray, et al. 2
Mangrove  Philippines Panay Eulerian 11.8060  122.2020 annual 140 Ray, et al. 2
Mangrove Vietnam Can Gio Eulerian 10.5056 106.8825 dry (sym.) 352 Taillardat, et al. 2
Mangrove Vietnam Can Gio Eulerian 10.5056 106.8825 dry (sym.) 480 Taillardat, et al. 2
Mangrove Vietnam Can Gio Eulerian 10.5056 106.8825 dry (asym.) 678 Taillardat, et al. 2
Mangrove Vietnam Can Gio Eulerian 10.5056 106.8825 dry (interm.) 612 Taillardat, et al. 2
Mangrove Vietnam Can Gio Eulerian 10.5056 106.8825 dry (interm.) 339 Taillardat, et al. 2
Mangrove Vietnam Can Gio Eulerian 10.5056 106.8825 average 492 Taillardat, et al. 2
Mangrove Palau Badeldaob 2 Eulerian 7.3911 134.5856 wet 2 10 Call, etal. 7
Mangrove Palau Badeldaob 1 Eulerian 7.3667 134.5775 wet 48 79 Call, etal. 7
Mangrove grlfigﬁ:\ Sinnamary Eulerian 5.4500 -53.0111 dry -75 Ray, et al. 28
Mangrove Brazil Amazon Eulerian -0.8782 -46.6291 dry 15 20 Cabral, et al. 3°
Mangrove Ecuador Guayas Eulerian -2.5056 -79.8743 dry 6 Belliard, et al. *?
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Supplementary Table 4 | Average alkalinity (TA) and dissolved inorganic carbon (DIC) outwelling rates per site and potential drivers, including sediment accumulation rate
(SAR), and carbon accumulation rate (CAR), retrieved from global datasets®.

s TAmwling Dicouelitg Temprsure Pdpimin  rad s o
Saltmarsh MA, USA Sage Lot Pond 171 10 530 1.2 2.9 118
Saltmarsh CA, USA Suisun Wetland 21 22 14 581 1.6 3.3 122
Saltmarsh VA, USA Sweet Hall Marsh 36 44 16 1158 0.2 5.6 115
Saltmarsh NC, USA Freeman Creek 52 17 1339 0.9 2.4 107
Saltmarsh SC, USA Oyster Landing 40 20 927 1.0 2.9 205
Saltmarsh GA, USA Wassaw Sound 62 19 1158 14 2.1 28
Saltmarsh GA, USA Duplin River 30 53 19 1158 14 2.1 28
Saltmarsh GA, USA Altamaha River 69 82 20 1114 14 34 145
Saltmarsh GA, USA Satilla River 0 1 21 1047 1.4 2.2 26
Saltmarsh China Chuandong 363 14 1100 3.1 40.0 392
Saltmarsh China Chongming Dongtan 1052 15 1022 41 15.0 18
Saltmarsh China Hangzuhou Bay 1200 17 1381 34 185 22
Saltmarsh China Zhangjiang Estuary -2 -2 23 1679 2.6 142 405
Saltmarsh South Africa Swartkops estuary 247 19 563 14 5.0 80
Mangrove FL, USA Everglades 97 59 24 1534 2.2 2.7 176
Mangrove Taiwan Danshuei River -43 21 2219 14 185 22
Mangrove Taiwan Erhlin Stream 344 23 1708 34 185 22
Mangrove Taiwan Chiku Stream 121 23 1708 0.9 185 22
Mangrove Japan Fukido River 196 24 2169 11 15.0 18
Mangrove Japan Iriomote Island 44 11 24 2342 11 15.0 18
Mangrove China Zhangjiang Estuary 25 29 23 1679 2.6 14.2 405
Mangrove India Sundarbans 202 28 1750 2.1 4.8 66
Mangrove Philippines Panay 140 26 2400 14 8.0 281
Mangrove Vietnam Can Gio 492 28 1350 2.9 10.0 228
Mangrove Palau Badeldaob 2 2 10 27 3700 1.1 2.6 158

20



Supplementary Information (NCOMMS-23-40896) by Reithmaier et al.

Mangrove Palau Badeldaob 1 48 79 27 3700 11 2.2 70
Mangrove French Guiana Sinnamary -75 28 1500 2.0 8.3 254
Mangrove Brazil Amazon 15 20 29 3000 53 8.3 254
Mangrove Ecuador Guayas 17 24 2321 2.0 5.8 462
Mangrove Australia Darwin 116 85 27 1694 53 6.3 168
Mangrove Australia Karumba 951 1051 34 820 0.9 8.5 294
Mangrove Australia Hinchinbrook 21 22 24 2001 2.2 2.7 143
Mangrove Australia 1770 81 -97 22 1196 1.9 1.3 48
Mangrove Australia Moreton Bay 96 246 20 1478 1.2 5.8 150
Mangrove Australia Jacobs Well 12 83 20 1555 1.2 2.7 99
Mangrove Australia Evans Head 358 358 20 1500 1.1 4.2 74
Mangrove Australia Newcastle 116 77 18 1139 1.1 2.0 32
Mangrove Australia Western Port (WI) 210 460 19 810 14 1.3 21
Mangrove Australia Western Port (CI) 88 140 19 810 14 1.3 21
Mangrove Australia Barwon Heads -1 -3 15 666 1.0 2.7 67
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Supplementary Table 5 | Net primary production (NPP) and major carbon fates of mangrove and saltmarsh
production presented in MgC/haly as median + SE (average).

Parameter Mangroves Saltmarshes Reference
Aboveground NPP 51+4.4(5.2) 9.4+1.1(12.6) Alongi *
Belowground NPP 9+1.7(13.2) 3.7£0.3(5) Alongi *

Total NPP 141 +6.1(18.4) 13.1+1.4(17.6) Alongi *

CO; outgassing water 2.2+0.4(3.4) 1.6 £0.3(3) Alongi
Carbon burial 1.3+0.2(1.9) 1.3+0.1(1.7) Wang, et al. *°
POC outwelling 1.8+0.2 (1.7) 0.3+0.1(0.6) Alongi *
DOC outwelling 1.4+2(5.9) 1.3+0.6 (2.6) Alongi *
DIC outwelling 3.6+21(6.8) 2.5+ 4.6 (10.6) This study
Sum of carbon fates 10.2 (19.7) 7(18.4)
Unaccounted fate 3.9 (-1.3) 6.1 (-0.8)

Supplementary Table 6 | Global alkalinity balance of the ocean.

Parameter Tmolly Reference
Riverine DIC (dissolved inorganic carbon) 32 Middelburg, et al. >’
Riverine PIC (particulate inorganic carbon) 21 Middelburg, et al. >’
Submarine groundwater 1 Middelburg, et al. >’
Submarine silicate 2.8 Middelburg, et al. >’
Sulfur burial 4.7 Middelburg, et al. >’
Denitrification 15 Middelburg, et al. >’
Organic matter burial 3 Middelburg, et al. >’
Tidal wetlands 4.6 This study
Total sources 71
Open ocean carbonate burial 23 Middelburg, et al. >’
Ocean margin carbonate burial 36 Middelburg, et al. >’
Reverse weathering 1 Middelburg, et al. >’
Total sinks 60
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Supplementary Methods
Use of TA:DIC ratios

The ratio of COs?>" to HCOz™ is a major property of carbonate chemistry and determines the
buffering capacity of seawater. This is reflected in the Revelle factor (and other buffer factors)
that depends on the ratio of COs> to HCOs", which is proportional to TA:DIC (Egleston, et al.
%8), Consequently, TA:DIC ratios drive pH changes and influence the capacity of seawater to
take up anthropogenic CO», affecting ocean acidification and carbon sequestration. Therefore,
the TA:DIC ratio is widely used as a proxy of carbonate equilibrium and speciation in the
context of ocean acidification®®-62,

The change in pH with increasing TA is relatively minor (e.g., pH increases from 7.41 to 7.48
when TA increases from 2000 to 10000 umol/kg at a fixed TA:DIC = 1) compared to the
changes in pH associated with changing TA:DIC ratios (e.g., pH increases from 6.50 to 7.41
when TA:DIC ratio increases from 0.8 to 1 when DIC = 2000 umol/kg, Figure S1 and 2).
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Supplementary Fig. 11. pH increases with increasing TA:DIC ratios.
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Supplementary Fig. 12. pH acts as a function of increasing alkalinity (TA) at fixed TA:DIC ratios.

The linear regressions of TA:DIC ratios show a significantly positive trend using either pH or
H* concentrations (Figure 2 and Supplementary Figure 13). The scatter around TA:DIC ~ 1 is
due to the minimum buffering capacity at this point, where a given increase in CO2 will cause
a larger decrease in pH compared to when TA:DIC > 12,
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=°0.24, p=0.0024
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Supplementary Fig. 13. Regressions analysis between H* and TA:DIC ratios.
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