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Supplementary Text
Text 1. Description of data sources 
a) CH4 data 

Lakes and Small lakes and Ponds
CH4 flux of the pond and lake were derived from a) Johnson et al. (2022), b) Kuhn et al. (2021) , c) Taillardat et al. (2024), d) Zheng et al., (2022) and e) Rosentreter et al., (2021). 

a) Johnson et al. (2022) reported diffusive and ebullition fluxes (mg CH4 m-2 d-1). When fluxes were reported at the same site, we combined them.  All the data were included in our analysis. b) Kuhn et al. (2021)  (BAWLD-CH4 aquatic dataset) included CH4 flux from boreal and Arctic lakes and pond. The fluxes reported as diffusive, ebullition and total CH4 fluxes (mg CH4 m-2 d-1). c) CH4 data from peatland pools in Taillardat et al. (2024) was treated as pond in this study. Total CH4 fluxes were reported in mg CH4 m-2 d-1. d) Zheng et al 2022 compiled CH4 fluxes  from lakes in mg CH4 m-2 hr-1. e) Rosentreter et al., (2021) were also incorporated.
[bookmark: _Hlk202170837]The dataset were check for duplication. If the site only reported ebullition fluxes, we exclude it from our analysis to avoid extrapolation to yearly fluxes. 

[bookmark: _Hlk210917141]We converted the daily fluxes to yearly fluxes by summing the daily fluxes for ice-free period and applied 0.3 correction for ice-period (Denfeld et al., 2018). The ice period was estimated from NOAA dataset  (Figure S10). We reclassified the pond and lake data using their GPS location and Hydrolakes dataset (Messager et al., 2016). Lakes which were not identified in Hydrolakes dataset were assumed to be smaller than 0.1 km2 and classified as small lakes and ponds. 

Reservoirs
CH4 flux of reservoir were derived from Johnson et al., (2021) and Zheng et al., (2022). 
a) Johnson et al., (2021) reported diffusive, ebullition and total CH4 fluxes in unit of mg CH4 m-2 d-1. We also added studies from Zheng et al., (2022). Data were checked for duplication with Johnson et al., (2021). 
If the site only reported ebullition fluxes, we exclude it from our analysis to avoid extrapolation to yearly fluxes. We converted the daily fluxes to yearly fluxes by summing the daily fluxes for ice-free period and applied 0.3 correction for ice-period (Denfeld et al., 2018). The ice period was estimated from NOAA dataset (Benson et al., 2000) (Figure S11).

Inland wetlands
[bookmark: _Hlk201238253]CH4 flux of peatland were compiled data from a) Delwiche et al., (2021), b) Kuhn et al., (2021) , c) Treat et al., (2018), d) Evans et al., (2021) and e) Schuster et al., (2024). f) Ma et al., (2024)
a) Delwiche et al., 2021 include global freshwater wetlands from eddy covariance, FLUXNET CH4 dataset. Annual CH4 flux (g CH4 m-2 yr-1) was extracted and converted to daily CH4. We excluded uplands (n = 15), rice paddies (n = 7) and drained wetlands (n = 7). Due to duplication of the other dataset, mangrove (n = 1) and saltmarsh (n = 5) were removed from FLUXNET-CH4 dataset. 
[bookmark: _Hlk190703389]b) Kuhn et al., (2021) (BAWLD-CH4 terrestrial) includes average growing season and annual CH4 flux from boreal and arctic wetland and non-wetland (Kuhn et al., 2021). We extracted bogs, fens, permafrost bogs, and tundra wetlands and marshes, defined by BAWLD land cover classification (Olefeldt et al., 2021). We exclude “boreal forests” and “upland tundra” from the BAWLD-CH4 terrestrial dataset. 
Annual CH4 fluxes were used for analysis when reported. If only average growing season CH4 fluxes were available, we estimated cumulative growing season CH4 fluxes (g CH4 m-2) by multiplying the reported flux by the number of growing season days. If the growing season was not specified, it was defined as June through mid-September for high latitude (>60°N) and April – October lower latitudes (40°N - 60°N). The cumulative growing season CH4 flux was modelled to annual CH4 flux using the relationship from Treat et al., (2018), based on the biomes in wetlands (temperate, boreal and tundra). 
c) Treat et al., (2018) reported seasonal fluxes, non-growing season and annual CH4 fluxes from temperate, boreal and wetland ecosystems. We exclude the wetland class as “upland” and “pond”. We used the annual CH4 fluxes for our analysis. 
d) We also compiled CH4 data from UK peatlands (Evans et al., 2021), but only included fens (n=14) and raised bogs (n=9) and excluded arable land and grassland, rewetted peatlands from our analysis. CH4 data were reported as annual CH4 data (kg CH₄ ha⁻¹ yr⁻¹) and converted to daily fluxes by dividing 365 days. 
e) We combined CH4 data from freshwater wetland (Schuster et al., 2024) and extracted fens (n=1), bogs (n=53) and peat swamps (n=3). We excluded “degraded” and “restored” treatment type, keeping only “natural” wetlands in this analysis. The CH4 data were reported as annual and daily CH4 fluxes.
[bookmark: _Hlk201240199][bookmark: _Hlk211953906] 	f)  Ma et al., (2024) contained CH4 data from inland marsh and reported annual flux  as kg C ha-1 yr-1. The annual fluxes were first converted to kg CH4 m-2 y-1 using the molecular ratio and converted to daily fluxes by dividing 365 days. We excluded the data from “restored” and “drained” wetlands from our analysis. 

[bookmark: _Hlk211962964]We average the fluxes from the same sites and remove duplicates between datasets. 

Rivers 
CH4 fluxes from river and stream were extracted from GRiMeDB dataset Stanley et al., (2023), which included diffusive, ebullition and total fluxes data. We excluded sites that only quantified ebullitive flux (n = 241) for our analysis. We averaged the flux with the same site name. The original data were presented in mmol CH4 m-2 d-1 and converted to mg CH4 m-2 d-1 using the molecular ratio. The daily fluxes were converted to yearly fluxes by summing the daily fluxes for ice-free period and applied 0.3 correction for ice-period (Denfeld et al., 2018). The ice period was estimated from NOAA dataset (Benson et al., 2000) (Figure S10).

Tidal marshes 
Data was extracted from Rosentreter et al., (2023) indicates as saltmarsh and daily CH4 was reported. The original data were presented in mg CH4 m-2 d-1, and converted to annual fluxes by multiplying by 365 days. The data were combined with Arias‐Ortiz et al., (2024) which contains annual CH4 data from tidal marsh across United States, which included measurements from eddy covariance and chamber measurements. 

Mangroves 
Data were derived from Rosentreter et al., (2023) where it defined as “mangrove” The original data were presented in mg CH4 m-2 d-1. Data were also extracted from Cotovicz et al., (2024). We removed the duplication among dataset. The daily fluxes were converted to annual fluxes by multiplying by 365 days. Recent studies were also included. 

Seagrass meadows
Daily CH4 fluxes were extracted from Eyre et al., (2023), but excluding the sediment-water flux in our analysis. The original data were presented in mg CH4 m-2 d-1 and converted to annual fluxes by multiplying by 365 days.

Estuaries
We combined both Rosentreter et al., (2021) and Yeo et al., (2024), with the unit of mg CH4 m-2 d-1. We converted to annual fluxes by multiplying by 365 days.

Lagoons 
The CH4 data were derived from  Bonaglia et al., (2025), which reported lagoon emissions as mg CH4 m-2 d-1. We converted the yearly fluxes by multiplying by 365 days.

Fjords 
The CH4 data were derived from Bonaglia et al., (2022), which presented the data as µmol CH4 m-2 d-1. Some of the sites which were classified as fjords in Rosentreter et al., (2023) are defined as estuaries in our study. We converted the yearly fluxes by multiplying by 365 days.

Nearshore Waters and Continental shelves
The CH4 data were derived from Rosentreter et al., (2021), (2023). Rosentreter et al., (2021) provided total CH4 flux in the continental shelf (mg CH4 m-2 d-1). We excluded the sites only quantified ebullition to avoid bias in our analysis. We converted the yearly fluxes by multiplying by 365 days. The study site was then reclassified as nearshore or continental shelf based on the water depth. Water depth lower than 50 m and 50 – 200 m was classified as nearshore and continental shelf, respectively. 


a) Carbon burial data 
Lakes, Small lakes and Ponds and Reservoirs 
Lake and pond carbon burial data were extracted from Amora-Nogueira et al., (2022); Anderson et al., (2020); Mendonça et al., (2017); Ray et al., In review). The data were presented as g C m-2 yr-1. Same as the CH4 data, we reclassified the pond and lake data based on the location of lake and Hydrolakes dataset (Messager et al., 2016). Lakes which were not identified in the Hydrolakes dataset were assumed to be smaller than 0.1 km2 and classified as small lakes and ponds. Lakes area and water depth were provided in the raw data.

Inland wetlands
Data were extracted from Villa & Bernal, (2018), Amora-Nogueira et al., (2022), Wilkinson et al., (2018), Ray et al., (2024), Henry et al., (2024) and Ma et al., (2024). The data were presented as g C m-2 yr-1.

River floodplains
Data were extracted from Henry et al., (2024), with sites classified as “floodplain”.  The data were presented as g C m-2 yr-1.

Estuaries
Data were extracted from Tanner & Eyre, (2020) and Tegler et al., (2024). The data were presented as g C m-2 yr-1.

Lagoons 
Data were extracted from Wilkinson et al., (2018) where indicated as lagoon. The data were presented as g C m-2 yr-1.

Fjords 
C burial data of fjord were combining Smith et al., (2015), Cui et al., (2016), Wilkinson et al., (2018) and check for duplication between the datasets. The data were presented as g C m-2 yr-1.

Tidal marshes 
C burial data were compiled from Henry et al., (2024), Wang et al., (2021) and Smeaton et al., (2023) and checked for duplication between the datasets. The data were presented as g C m-2 yr-1.

Mangroves 
C burial data were compiled from Henry et al., (2024), Wang et al., (2021), Breithaupt & Steinmuller, (2022). We checked for duplication between the datasets. The data were presented as g C m-2 yr-1.

Seagrass meadows
Carbon burial data was derived from Eyre et al., (2023). The data were presented as g C m-2 yr-1. We only included study sites which are intact or restored and excluded dead seagrass. 

Nearshore waters and Continental shelves
Carbon burial data were compiled from Tegler et al., (2024), Wilkinson et al., (2018) and Martens et al., (2021). Data in Wilkinson et al., (2018) were reported as the original C burial unit form the original article and converted to g C m-2 yr-1. 
Same as CH4 flux data, study site was then reclassified as nearshore or continental shelf based on the water depth. Water depth lower than 50 m and 50 – 200 m was classified as nearshore and continental shelf, respectively. 
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Fig. S1. Global distribution and concentration of methane flux (mg CH4 m-2 d-1) and carbon burial rates (g C m-2 yr-1) in small lakes and ponds and lakes. Point size indicates flux percentile (0.05, 0.25, 0.5, 0.75, 0.95).
[image: ]

Fig. S2. Global distribution and concentration of methane flux (mg CH4 m-2 d-1) and carbon burial rates (g C m-2 yr-1) in reservoirs. Point size indicates flux percentile (0.05, 0.25, 0.5, 0.75, 0.95). Note that there is no data for carbon burial in rivers.
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Fig. S3. Global distribution and concentration of methane flux (mg CH4 m-2 d-1) and carbon burial rates (g C m-2 yr-1) in inland wetlands and river. Point size indicates flux percentile (0.05, 0.25, 0.5, 0.75, 0.95).
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Fig. S4. Global distribution and concentration of methane flux (mg CH4 m-2 d-1) and carbon burial rates (g C m-2 yr-1) in tidal wetlands and mangroves. Point size indicates flux percentile (0.05, 0.25, 0.5, 0.75, 0.95).
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Fig. S5. Global distribution and concentration of methane flux (mg CH4 m-2 d-1) and carbon burial rates (g C m-2 yr-1) in seagrass meadows and estuaries. Point size indicates flux percentile (0.05, 0.25, 0.5, 0.75, 0.95).
[image: ]
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Fig. S6. Global distribution and concentration of methane flux (mg CH4 m-2 d-1) and carbon burial rates (g C m-2 yr-1) in lagoons and fjords. Point size indicates flux percentile (0.05, 0.25, 0.5, 0.75, 0.95).
[image: ]
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Fig. S7. Global distribution and concentration of methane flux (mg CH4 m-2 d-1) and carbon burial rates (g C m-2 yr-1) in nearshore oceans and continental shelf. Point size indicates flux percentile (0.05, 0.25, 0.5, 0.75, 0.95).
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Fig. S8. Distribution of study sites with reported C burial rates across latitude
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Fig. S9. Distribution of study sites with reported CH4 fluxes across latitude
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Fig. S10. Distribution of organic carbon burial rates across ecosystems
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Fig. S11. Distribution of annual CH4 fluxes across ecosystems
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Fig. 12. Distribution of sites across continents in OC burial and CH4 emissions 
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Fig. S13. Number of ice-free days estimated to correct for the annual CH4 fluxes. The data was source from NOAA (Benson et al., 2000). 
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Fig. S14. Modelled net cumulative radiative balance of CH4 emissions and organic carbon burial over 100 year for each environment using global mean of CH4 emissions and organic carbon burial rates. Shaded area represents the uncertainty of the radiative balance estimated from Monte Carlo estimation from the standard deviation of CH4 emissions and organic carbon burial rates. 
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Fig. S15. Modelled net cumulative radiative balance of CH4 emissions and organic carbon burial over 100 year for each environment using global median of CH4 emissions and organic carbon burial rates. Shaded area represents the uncertainty of the radiative balance estimated from Monte Carlo estimation from the interquartile range of CH4 emissions and organic carbon burial rates. 
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Fig. S16. Extrapolated global CH4 emissions and carbon burial. Area of each ecosystem are extracted from literature (Table S7). The error bar represents the interquartile ranges.

[image: ]
Fig. S17. Global ecosystem area and extrapolated radiative balance in 100 years and 500 years. Blue and red shaded area indicates the negative and positive radiative balance, respectively. The error bar represents the interquartile ranges. 



Tables
Table S1 Summary statistics for organic carbon burial (g C m-2 yr-1). Note that there is no organic carbon burial data for river. 
	Ecosystem type
	n
	Mean ± SD
	Median
	Min
	Max
	IQR

	Small Lake and Pond
	192
	353 ± 1535
	46
	1
	17392
	11 − 116

	Lake
	647
	74 ± 96
	38
	0
	720
	16 − 97

	Reservoir
	43
	689 ± 1438
	148
	2
	6987
	42 − 571

	Inland wetland
	247
	126 ± 194
	68
	1
	1600
	29 − 155

	River
	NA
	NA
	NA
	NA
	NA
	NA

	Tidal marsh
	398
	172 ± 182
	120
	1
	1713
	72 − 193

	Mangrove
	404
	203 ± 249
	129
	1
	2560
	63 − 250

	Seagrass
	78
	34 ± 47
	15
	2
	292
	6 − 40

	Estuary
	19
	24 ± 23
	14
	0
	67
	3 − 46

	Lagoon
	18
	111 ± 140
	40
	23
	550
	28 − 109

	Fjord
	89
	36 ± 24
	28
	2
	111
	16 − 51

	Nearshore Ocean
	94
	63 ± 82
	26
	0
	406
	12 − 85

	Continental shelf
	122
	30 ± 39
	16
	0
	298
	8 − 35

	Total 
	2351
	
	
	
	
	






Table S2. Summary statistics for CH4 fluxes (mg CH4 m-2 d-1) 
	
	n
	Mean ± SD
	Median
	Min
	Max
	IQR 

	Small Lake and Pond
	461
	92 ± 193
	25.4
	0.1
	2497
	7 − 98

	Lake
	279
	47 ± 147
	8.0
	0.0
	1833
	2 − 33

	Reservoir
	165
	134 ± 510
	8.8
	0.0
	5247
	2 − 53

	Inland wetland
	418
	74 ± 119
	38.3
	-4
	1144
	9 − 86

	River
	1893
	233 ± 2268
	9.5
	-2185
	65082
	2 − 42

	Tidal marsh
	214
	68 ± 182
	7.4
	-13
	1455
	2 − 37

	Mangrove
	102
	78 ± 425
	4.2
	-1
	4161
	1 − 21

	Seagrass
	10
	1 ± 2
	1.1
	0.0
	5
	0 − 2

	Estuary
	144
	3 ± 4
	1.1
	0.0
	25
	0 − 3

	Lagoon
	27
	433 ± 1179
	5.4
	0.1
	4637
	2 − 81

	Fjord
	11
	0.6 ± 0.9
	0.1
	0.0
	3
	0 − 1

	Nearshore Ocean
	49
	1.01 ± 1.99
	0.2
	-0.1
	10
	0 − 1

	Continental shelf
	33
	0.14 ± 0.2
	0.1
	0.0
	1
	0 − 0

	Total
	3806
	
	
	
	
	







Table S3. Summary of statistics for CH4 fluxes (g CH4 m-2 yr-1) 
	
	Mean ± SD
	Median

	Small Lake and Pond
	26 ± 65
	5.5

	Lake
	10 ± 30
	1.8

	Reservoir
	49 ± 186
	3.2

	Inland wetland
	19 ± 44
	8.6

	River
	82 ± 826
	3.2

	Tidal marsh
	25 ± 66
	2.7

	Mangrove
	28 ± 154
	1.6

	Seagrass
	0.5 ± 0.6
	0.4

	Estuary
	1.0 ± 1.6
	0.4

	Lagoon
	158 ± 430
	2.0

	Fjord
	0.2 ± 0.3
	0.04

	Nearshore Ocean
	0.4 ± 0.7
	0.1

	Continental shelf
	0.05 ± 0.1
	0.02





Table S4. Summary of CH4 fluxes (mg CH4 m-2 d-1) in different pathways. “-“ indicates no data available. 
	
	
	Diffusive
	Diffusive + Ebullition
	Ebullition
	Total flux
	% of ebullition measurement 

	Small Lake and Pond
	n
	329
	130
	34
	1
	33

	
	Mean 
	84 ± 208
	112 ± 147
	90 ± 128
	285 ± 0
	

	
	Median 
	19
	56
	50
	285
	

	Lake
	n
	219
	65
	33
	1
	31

	
	Mean 
	47 ± 135
	105 ± 265
	32 ± 57
	12 ± 0
	

	
	Median 
	7
	31
	3
	12
	

	Reservoir 
	n
	71
	56
	5
	39
	36

	
	Mean 
	130 ± 842
	157 ± 228
	456 ± 341
	217 ± 684
	

	
	Median 
	8
	66
	602
	7
	

	River
	n
	6479
	-
	241
	453
	3

	
	Mean 
	123 ± 1428
	-
	58 ± 221
	150 ± 541
	

	
	Median 
	7
	-
	14
	9
	

	Nearshore Ocean
	n
	60
	-
	3
	-
	5

	
	Mean 
	2 ± 4
	-
	3 ± 3
	-
	

	
	Median 
	0.3
	-
	2
	-
	

	Continental shelf
	n
	36
	-
	2
	-
	5

	
	Mean 
	1 ± 6
	-
	538 ± 732
	-
	

	
	Median 
	0.1
	-
	538
	-
	







Table S5. Summary of different approaches comparing organic carbon burial to CH4 emissions. 1) Organic carbon burial to CH4 flux ratio is kg CO2 to kg CH4. If the ratio exceeds 120:1 indicates that the ecosystems have a negative radiative balance from the time of establishment. 2) CH4 flux SWGP100 represents CH4 fluxes normalized to CO2-equivalent using 100-year sustained global warming potential (SGWP) (Neubauer & Megonigal, 2015) (equation 1). The offset percentage is the ratio of CH4 flux SWGP100 to organic carbon burial rates in each ecosystem (equation 2). 3) Estimate the net radiative balance in 100 and 500 years since establishment using CH4 emissions and organic carbon burial (as a negative CO2) (equation 3,4,5). 

	
	Using global meana

	
	OC: CH4 ratio 
	CH4 flux 
SWGP100 
	offset SWGP100
	Net radiative balance in 100 years (pW m-2)
	Net radiative balance in 500 years (pW m-2)

	
	kg CO2: kg CH4
	g CO2eq m-2 yr-1
	%
	Mean
	Q1 – Q3
	Mean
	Q1 – Q3

	Small Lake and Pond
	49 ± 246
	689
	92 ± 459
	-0.3
	-7.5 – 6.9
	-78
	-125.1 – -28.5

	Lake
	27 ± 88
	264
	168 ± 547
	2.5
	0.2 – 4.7
	0
	-8 – 7

	Reservoir
	52 ± 224
	1280
	87 ± 378
	0.7
	-11.5 – 12.3
	-145
	-199.3 – -89.6

	Inland wetland
	24 ± 66
	506
	188 ± 520
	2.1
	0 – 4.4
	-14
	-22.2 – -5.6

	River
	NaN ± NaN
	2148
	NaN ± NaN
	NA
	NA
	NA
	NA

	Tidal marsh
	25 ± 73
	652
	178 ± 510
	2.7
	-0.5 – 5.9
	-20
	-31.2 – -9.9

	Mangrove
	26 ± 145
	749
	173 ± 959
	2.7
	-4.5 – 10.4
	-26
	-47.3 – -2.6

	Seagrass
	232 ± 410
	14
	19 ± 34
	-0.5
	-0.7 – -0.3
	-10
	-11.9 – -8.9

	Estuary
	85 ± 156
	27
	53 ± 97
	-0.2
	-0.3 – -0.1
	-6
	-7.1 – -5.6

	Lagoon
	3 ± 8
	4137
	1751 ± 5258
	34.8
	15.3 – 55.9
	191
	135.4 – 246.1

	Fjord
	611 ± 1067
	6
	7 ± 13
	-0.6
	-0.7 – -0.5
	-11
	-12.2 – -10.6

	Nearshore Ocean
	626 ± 1484
	10
	7 ± 17
	-1.2
	-1.6 – -0.9
	-22
	-25 – -19.5

	Continental shelf
	2192 ± 4344
	1
	2 ± 4
	-0.6
	-0.7 – -0.4
	-10
	-11.2 – -8.7

	
	Using global medianb

	Small Lake and Pond
	31 ± 30
	143
	147 ± 741
	0.4
	-0.2 – 1
	-7.1
	-9.5 – -4.8

	Lake
	78 ± 100
	47
	58 ± 251
	-0.3
	-0.6 – 0
	-10.0
	-11.4 – -8.6

	Reservoir
	169 ± 145
	84
	27 ± 180
	-2.0
	-3.3 – -0.9
	-44.7
	-52.5 – -35.8

	Inland wetland
	29 ± 38
	225
	155 ± 412
	0.7
	0.2 – 1.2
	-10.1
	-12.5 – -7.7

	River
	NA ± NA
	84
	NA ± NA
	NA
	NA
	NA
	NA

	Tidal marsh
	162 ± 141
	71
	28 ± 134
	-1.6
	-2 – -1.2
	-35.8
	-37.8 – -33.7

	Mangrove
	310 ± 297
	40
	14 ± 72
	-2.0
	-2.5 – -1.6
	-40.2
	-43.3 – -37

	Seagrass
	129 ± 197
	11
	35 ± 97
	-0.2
	-0.2 – -0.1
	-4.2
	-4.7 – -3.7

	Estuary
	130 ± 263
	11
	35 ± 131
	-0.2
	-0.3 – -0.1
	-4.2
	-4.9 – -3.5

	Lagoon
	75 ± 56
	52
	60 ± 879
	-0.3
	-1 – 0.4
	-10.6
	-13.1 – -8.5

	Fjord
	2813 ± 4575
	1
	2 ± 12
	-0.5
	-0.6 – -0.4
	-9.2
	-9.8 – -8.7

	Nearshore Ocean
	1543 ± 2110
	2
	3 ± 15
	-0.5
	-0.6 – -0.3
	-8.4
	-10 – -7.1

	Continental shelf
	2476 ± 3337
	1
	2 ± 5
	-0.3
	-0.3 – -0.2
	-5.3
	-5.7 – -4.8



aAll the calculation was based on global mean CH4 fluxes and organic carbon burial rates. Uncertainty of the % offset was estimated from error propagation from the standard deviation of CH4 flux and organic carbon burial.

bAll the calculation was based on global median CH4 fluxes and organic carbon burial rates. Uncertainty was calculated using the interquartile range. Uncertainty of the % offset was estimated from error propagation from the interquartile range of CH4 flux and organic carbon burial.





























Table S6. Radiative forcing switchover time estimated from radiative balance model. Switchover time refers to the time switching from positive to a negative radiative balance, which was determined when the radiative balance reaches zero. 

	
	Using global meana
	Using global medianb

	
	Mean
	Range
	Mean
	Range

	Small lake and Pond
	87
	5 – 329
	0
	0 – 288

	Lake
	497
	82 – 706
	40
	2–2

	Reservoir
	110
	5 – 236
	0
	0 – 57

	Inland wetland
	270
	103 – 409
	199
	7 – 258

	River
	NA
	NA
	NA
	NA

	Tidal wetland
	251
	0 – 387
	0
	0 – 32

	Mangrove
	234
	0 – 465
	0
	0 – 14

	Seagrass
	0
	0 – 27
	0
	0 – 41

	Estuary
	28
	0 – 73
	0
	0 – 51

	Lagoon
	0
	0 – 37
	0
	0 – 154

	Fjord
	NA
	NA
	NA
	NA

	Nearshore ocean
	0
	0 – 12
	0
	0 – 18

	Continental shelf
	0
	0 – 9
	0
	0 – 4



a Global mean CH4 fluxes and organic carbon burial rates were used to calculate the radiative balance. The 95% interval of the switchover time is estimated from a Monte Carlo simulation (n = 1000) using the standard deviation of CH4 emissions and organic carbon burial rates.

b Global median CH4 fluxes and organic carbon burial rates were used to calculate the radiative balance. The 95% interval of the switchover time is estimated from a Monte Carlo simulation (n = 1000) using the interquartile range of CH4 emissions and organic carbon burial rates.  




















Table S7. Global surface area and global median of organic carbon rates, CH4 emissions and net radiative balance in 100 and 500 years. The global net radiative balance (pW) is extrapolated from the net radiative balance per area (pW m-2) using the global ecosystem area. The numbers represent median (IQR). 

	Ecosystem type
	Area
	CH4 emissions
	OC burial
	Radiative balance 

	Reference for global area

	
	
	
	
	100 yrs
	500 yrs
	

	Unit
	104 km2 
	Tg CH4 yr-1
	Tg C yr-1
	1012 pW
	1012 pW
	

	Small lake and Pond
	10.5
	0.6
(0.2 – 2.7)
	5 
(1 – 12)
	0 
(0 – 0.1)
	-0.7 (-1 – -0.5)
	(Pi et al., 2022)

	Lake
	320
	5.9
(1.6 – 32.1)
	122 (52 – 310)
	-0.9 
(-1.9 – -0.1)
	-32 (-37 – -28)
	(Pi et al., 2022)

	Reservoir
	27
	0.8
(0.2 – 6.9)
	40 (11 – 153)
	-0.5 
(-0.9 – -0.2)
	-12 (-14 – -10)
	(Bonnema et al., 2022)

	Inland wetland
	980
	84.2
(36.1 – 196.9)
	666 (286 – 1513)
	7.1 (2.3 – 11.6)
	-99 (-122 – -75)
	(Lehner et al., 2025)

	River
	80
	2.6
(0.6 – 11.5)
	NA
	NA
	0 ()
	(Liu et al., 2022)

	Tidal wetland
	5
	0.1
(0 – 0.8)
	7 (4 – 11)
	-0.1 (-0.1 – -0.1)
	-2 (-2.1 – -1.8)
	(Rosentreter et al., 2023a)

	Mangrove
	14
	0.2
(0.1 – 1.1)
	17 (9 – 34)
	-0.3 (-0.3 – -0.2)
	-5.5 (-5.9 – -5)
	(Rosentreter et al., 2023a)

	Seagrass
	32
	0.1
80 – 0.2)
	5 (2 – 13)
	-0.1 (-0.1 – 0)
	-1.4 (-1.5 – -1.2)
	(Rosentreter et al., 2023a)

	Estuary
	140
	0.6
(0.2 – 1.5)
	20 (5 – 64)
	-0.2 (-0.4 – -0.1)
	-5.8 (-6.8 – -4.9)
	(Laruelle et al., 2025)

	Lagoon
	18
	0.4
(0.1 – 5.3)
	7 (5 – 20)
	-0.1 (-0.2 – 0.1)
	-1.9 (-2.4 – -1.5)
	(Laruelle et al., 2025)

	Fjord
	26
	0.0
(0 – 0.1)
	7 (4 – 13)
	-0.1 (-0.2 – -0.1)
	-2.4 (-2.5 – -2.2)
	(Laruelle et al., 2025)

	Nearshore ocean
	995
	0.6
(0.2 – 2.8)
	257 (117 – 843)
	-4.7 (-6.4 – -2.7)
	-84 (-99 – -70)
	(Weber et al., 2019)

	Continental shelf
	1370
	0.3
(0.2 – 0.8)
	222 (105 – 480)
	-4 (-4.7 – -3.3)
	-72 (-78 – -66)
	(Weber et al., 2019)
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