Supplementary Information

Supplementary Method 1 | Eddy-covariance instrumentation, processing and footprint characterisation

CH₄ mole-fraction measurements were made using an open-path LI-COR LI-7700 analyser operated alongside a Gill WindMaster sonic anemometer. The sonic anemometer was mounted 9.0 m above local ground level, above an approximately 2.0-m Cyperus papyrus canopy. EddyPro station metadata specified a displacement height of 1.34 m and a roughness length of 0.30 m. The LI-7700 was configured with horizontal separations of 0.20 m northward and 0.20 m eastward relative to the sonic-anemometer reference, with no vertical separation.

High-frequency CH₄ and three-dimensional wind measurements were acquired at 10 Hz and stored in TOB1 format. Raw files were processed in EddyPro using 30-min averaging intervals, with exported timestamps referring to the beginning of each averaging period. Turbulent fluctuations were calculated using block averaging. Sonic-anemometer tilt was corrected using the sector-wise planar-fit method of Wilczak et al.1, implemented using 12 wind-direction sectors of 30° each. A double-rotation product was also examined as a sensitivity check, but the sector-wise planar-fit product was used consistently for the analyses reported in the manuscript.

CH₄ time lags were determined by covariance maximisation within the plausibility limits specified in the EddyPro configuration. Spectral and open-path density corrections were applied within the EddyPro processing workflow, including the Webb–Pearman–Leuning correction for density effects associated with heat and water-vapour transfer2.

The resulting half-hourly FCH₄ series was subjected to quality control before temporal aggregation. Records were retained only when FCH₄ was finite, the EddyPro CH₄ quality flag was ≤2, and LI-7700 signal strength was valid. Broad physical screens excluded FCH₄ outside −50 to 50 µmol CH₄ m⁻² s⁻¹ and sensible heat flux outside −50 to 500 W m⁻². Remaining FCH₄ outliers were screened conditionally within 25 incoming-shortwave-radiation bins by retaining observations between the 0.5th and 99.5th percentiles within each bin. Night-time periods were defined as SWIN <15 W m⁻², and observations with friction velocity (u*) <0.05 m s⁻¹ were excluded during these periods. Records affected by missing values, instrument error codes, invalid signal strength, sensor obstruction or known tower or instrument disruption were also excluded. No gap filling was applied.

Dataset timestamps were treated as UTC and converted to Uganda local time (UTC+3) before temporal aggregation. As an independent consistency check, mean incoming shortwave radiation reached its diel maximum at 09:30 dataset time, equivalent to 12:30 local time (Extended Data Fig. 6).

Flux-footprint distances were estimated in EddyPro using the Kljun et al.3 footprint parameterisation. For each valid half-hourly period, EddyPro provided the upwind distance of maximum flux contribution (x_peak) and cumulative upwind distances contributing 10%, 30%, 50%, 70% and 90% of the measured flux (x_10%, x_30%, x_50%, x_70% and x_90%). Missing or invalid footprint outputs, including values encoded as −9999, were excluded before footprint summaries were calculated. For the 90% footprint representation shown in Extended Data Fig. 4, valid x_90% distances were grouped into 5° wind-direction bins and the mean distance within each bin was used to characterise the directional source area. Footprint distances were interpreted as dynamic upwind source distances that varied with wind direction and micrometeorological conditions rather than as a fixed circular area around the tower.

Supplementary Method 2 | Productivity and micrometeorological data processing

Productivity and micrometeorological variables were obtained as processed half-hourly records from the Quanterra/Vaisala tower data stream and associated site sensors, with CO₂ measurements processed by the same provider rather than reprocessed from the raw high-frequency data in this study. Records were aligned with FCH₄ and water-table data using the corrected half-hourly timestamps before temporal aggregation.

Quality-control information provided with the processed data. No gap-filled values were used in this study. Realised daily GPP was calculated from the mean half-hourly GPP rate for days containing at least 16 valid observations and converted to g C m⁻² d⁻¹. Monthly realised GPP was calculated as the mean of qualifying daily values and retained only when at least 10 valid days were available. Monthly air temperature and vapour-pressure deficit were calculated as arithmetic means of retained observations, whereas evapotranspiration was summed over each monthly period.

Supplementary Method 3 | Monthly productivity metrics

Monthly light-saturated productivity was estimated from half-hourly GPP and incoming shortwave radiation (SWIN) using the saturating light-response function described in the main Methods:

GPP = (α × SWIN × GPPmax) / (α × SWIN + GPPmax),

where α is the initial light-use efficiency and GPPmax is the fitted asymptotic maximum GPP for each month. Monthly fits were performed by nonlinear least squares using positive, non-missing GPP–SWIN pairs. At least 50 valid half-hourly pairs were required before a monthly fit was attempted, and α and GPPmax were constrained to positive values. Months with insufficient observations or unsuccessful model convergence were excluded from the GPPmax analysis.

The resulting GPPmax estimates represent monthly light-saturated photosynthetic capacity and were used as an indicator of vegetation phenological state and canopy activity rather than as an integrated measure of monthly carbon uptake.

Supplementary Method 4 | Water-table reconstruction and processing

Water-table (WT) position was reconstructed from three Solinst absolute-pressure water-level loggers and one barometric-pressure logger. The water-level records contained both hydrostatic and atmospheric pressure, and the barometric record was therefore subtracted from each series to obtain pressure attributable to the water column. Corrected pressure head was converted to water level and referenced to field measurements of logger position, logger depth and local ground elevation.

Where logger records overlapped, they were compared to identify drift, displacement, discontinuities and data gaps and to check consistency of the ground-referenced datum. The final WT series was derived from the most reliable corrected logger record, with the remaining logger records and field measurements used as independent consistency checks.
WT was expressed relative to local ground level, with positive values indicating standing water above the wetland surface and negative values indicating water below it. Corrected sub-daily observations were aggregated to daily and monthly means. Monthly WT was used in the environmental-control, residual and multiple-regression analyses, whereas daily WT was used to characterise hydrological change during the seasonal and anomalous high-water periods. Daily and 7-day changes were calculated as WTₜ − WTₜ₋₁ and WTₜ − WTₜ₋₇, respectively, and centred 7-day moving means requiring at least three daily observations were used to visualise event trajectories.

Supplementary Method 5 | MODIS vegetation-index processing

Satellite greenness was characterised using the MODIS/Terra MOD13Q1 Collection 6.1 vegetation-index product, which provides 16-day EVI and NDVI observations at 250-m spatial resolution. EVI and NDVI values were extracted within a 500-m buffer centred on the Mpologoma EC tower. The buffer was used to characterise canopy greenness in the surrounding papyrus wetland and was not treated as equivalent to the instantaneous EC footprint, which varied with wind direction and micrometeorological conditions.

MODIS quality screening was based on the SummaryQA band. Pixels classified as good quality or marginal quality were retained, whereas pixels classified as snow/ice affected or cloudy were excluded. EVI and NDVI values were converted to their physical scale using the MOD13Q1 scale factor of 0.0001. Quality-screened observations were composited by month, and mean EVI and NDVI were extracted across the 500-m tower buffer for each monthly composite.

The resulting monthly EVI and NDVI series were aligned with monthly FCH₄, GPPmax and water-table observations using the monthly timestamp. Both indices were interpreted as satellite-based indicators of canopy greenness and phenological state rather than as direct measurements of productivity within the instantaneous EC footprint. EVI was retained alongside NDVI because it maintains greater sensitivity under dense, high-biomass vegetation conditions, where NDVI can become less responsive.

Supplementary Method 6 | Temporal aggregation, analytical windows and unit conversion

The EddyPro full-output record spanned 35 calendar months from March 2023 to January 2026, of which 25 contained quality-controlled FCH₄ observations after application of the screening criteria described in Supplementary Method 1. Because data recovery varied among months and across the diel cycle, temporal aggregation was designed to minimise disproportionate weighting of periods with greater observational coverage.

FCH₄ was converted from µmol CH₄ m⁻² s⁻¹ to mg CH₄ m⁻² d⁻¹ using a CH₄ molar mass of 16.00 g mol⁻¹, corresponding to a conversion factor of 1,382.4. Annualised fluxes were calculated by multiplying daily fluxes by 365 and converting from mg to g. Areal conversions used 1 g m⁻² = 0.01 t ha⁻¹.

The FCH₄ estimate was derived from monthly diel curves. Within each calendar month, valid half-hourly FCH₄ observations were assigned to 48 half-hour time-of-day bins. An individual diel bin was retained only when that half-hour period was represented by valid observations on at least three separate days within the month. Mean FCH₄ was calculated independently for each retained diel bin, and the retained bin means were then averaged with equal weighting to obtain one monthly FCH₄ value. The site-level estimate was calculated as the unweighted mean of the qualifying monthly values, such that each month contributed equally irrespective of the number of half-hourly observations recovered within that month.

This diel-coverage criterion retained 22 of the 25 months containing valid FCH₄ observations and yielded the preferred site estimate of 720.5 ± 378.7 mg CH₄ m⁻² d⁻¹ (263.0 ± 138.2 g CH₄ m⁻² yr⁻¹; mean ± s.d. across monthly values). March 2024, July 2025 and January 2026 contained valid FCH₄ observations but did not satisfy the three-day diel-bin replication criterion and were therefore excluded from the estimate.

Sensitivity analyses quantified the influence of temporal weighting and data coverage on the site-level mean. A direct mean of all retained half-hourly observations yielded 800 mg CH₄ m⁻² d⁻¹; because this approach gives greater influence to months and diel periods with more observations, it was treated as coverage sensitive rather than as the preferred site estimate. Alternative unweighted monthly, daily-to-monthly and monthly diel approaches without the three-day bin-replication criterion retained all 25 valid months and yielded estimates of 700–711.4 mg CH₄ m⁻² d⁻¹. Weighting the 25 monthly diel estimates by the number of valid days yielded 772 ± 366.0 mg CH₄ m⁻² d⁻¹, whereas weighting the same monthly values by the number of valid half-hourly observations yielded 811 ± 356.9 mg CH₄ m⁻² d⁻¹. The latter represents the highest predefined coverage-weighted sensitivity estimate and was not used as the principal site mean. An additional month-level coverage sensitivity requiring representation of at least 43 of the 48 diel bins retained 21 months and yielded 741 ± 375.7 mg CH₄ m⁻² d⁻¹. Together, these analyses were used to assess the robustness of the reported site mean to alternative temporal-weighting and coverage assumptions.

The full recoverable FCH₄ record was used to characterise overall flux magnitude and temporal variability. Environmental-control analyses were restricted to a 12-month common-overlap period for which monthly quality-controlled FCH₄, GPPmax, water-table position and MODIS greenness observations were simultaneously available. This analytical window comprised October–December 2023, January–March 2024 and July–December 2024. Data collected after two fires on 7 and 23 February 2025 were retained when quantifying the broader recoverable FCH₄ record but were excluded from environmental-control inference because fire damage and subsequent vegetation and tower-system recovery could have altered canopy structure, source-area characteristics and the environmental controls on CH₄ exchange.

Supplementary Method 7 | Manual chamber flux calculation and deployment metadata

Manual chamber measurements were included to assess whether pathway-scale FCH₄ from soil/water surfaces and plant-mediated emissions could reach magnitudes consistent with the EC tower estimate. Four chamber campaigns were conducted in the Mpologoma papyrus wetland surrounding the tower: February 2023, September 2023, February 2024 and August 2024. During chamber deployment, care was taken to minimise disturbance around the sampling point because movement on waterlogged or floating papyrus mats can disturb stored gas and stimulate artificial ebullition, a known issue in papyrus wetland chamber measurements4. The chamber measurements were therefore interpreted as short-term pathway-scale estimates and were not designed to quantify ebullition events. Scaled plant-mediated estimates were used only to provide pathway-scale context for the tower measurements and were not used to gap-fill the EC FCH₄ record.

The chamber processing followed four audit stages: recorded auxiliary windows, successfully recovered CH₄ fluxes, the soil/water subset used for the seasonal pathway comparison, and the age-class subset used for plant ground-area scaling. The auxiliary metadata contained 30 soil/water chamber windows and 163 plant-mediated chamber windows. CH₄ fluxes were successfully recovered for 30 soil/water windows and 152 plant-mediated windows. Plant-mediated recovery was 87/87 in February 2023, 12/22 in September 2023, 27/27 in February 2024 and 26/27 in August 2024. The unrecovered plant windows reflected raw-file or timing mismatches and were not used in flux calculations. Most retained deployments were short, spanning 10 min.

Closure duration was audited separately for the soil/water subset used in the seasonal pathway comparison and for all recovered plant-mediated CH₄ fluxes. The retained soil/water subset used in Fig. 4 comprised 18 CH₄ time series, with closure durations of 5 min (1/18, 5.6%), 9 min (1/18, 5.6%) or 10 min (16/18, 88.9%); these deployments were collected between 06:46 and 16:48 local time. For plant-mediated chambers, CH₄ fluxes were recovered for 152 time series, with closure durations of 6 min (1/152, 0.7%), 7 min (4/152, 2.6%), 8 min (2/152, 1.3%), 9 min (12/152, 7.9%), 10 min (126/152, 82.9%), 11 min (3/152, 2.0%), 12 min (1/152, 0.7%), 13 min (2/152, 1.3%) or 15 min (1/152, 0.7%). Most recovered plant-mediated time series were collected during daylight hours, with 147 of 152 measurements made between 07:15 and 18:59 local time; the remaining five were collected outside full daylight conditions, comprising two before sunrise at 06:15 and 06:29, one near dawn at 06:55, and two after sunset at 19:30 and 19:47. These recovered plant-mediated fluxes included all available plant age classes and plant-part measurements after raw-file matching; only juvenile and mature observations were subsequently used for the Farmer-style ground-area scaling shown in Fig. 4 and Extended Data Fig. 3.

FCH₄ from this study were calculated from raw Los Gatos UGGA greenhouse-gas analyser concentration time series using chamber-specific field metadata. Soil/water fluxes were measured using a closed cylindrical chamber with a 27 L headspace volume and a 764.26 cm² footprint area, corresponding to an approximately 31.2 cm diameter footprint. For plant-mediated measurements, the effective chamber headspace was calculated as the air volume enclosed around the papyrus stem. This was obtained by summing the empty volume of the connected chamber modules and subtracting the enclosed plant volume estimated from field geometry measurements. Each 100 cm module had a 5.2 cm internal diameter, corresponding to a 21.24 cm² cross-sectional area and an empty headspace volume of approximately 2.12 L.

Chamber temperature was available for all 30 recovered soil/water CH₄ fluxes and all 152 recovered plant-mediated CH₄ fluxes. Chamber temperatures ranged from 22.2 to 37.5 °C for soil/water measurements and from 23.9 to 40.5 °C for plant-mediated measurements. 

Flux calculation followed a closed-chamber mass-balance approach. For each chamber closure, dry CH₄ mole fraction was fitted as a linear function of elapsed time:

C(t) = a + bt
where C is dry CH₄ mole fraction, t is elapsed time and b is the fitted concentration slope. 

The dry-air amount in the chamber headspace was calculated using the ideal-gas relation:

n = PVe(1 − H₂O/10⁶) / RT
where n is the number of moles of dry chamber air, P is atmospheric pressure, Ve is the effective chamber headspace volume, H₂O is the measured water-vapour mole fraction in ppm, R is the universal gas constant and T is chamber air temperature in Kelvin. A pressure of 101.325 kPa was used. 

For soil/water chambers, FCH₄ was normalised by the chamber ground footprint area:

F = bn / A
where A is the chamber footprint area. Fluxes were then converted to daily CH₄ mass units and reported as mg CH₄ m⁻² d⁻¹.

The same closure-slope calculation was applied to plant-mediated chambers. Because these chambers enclosed papyrus stems rather than a fixed soil/water surface area, CH₄ accumulation was first expressed per enclosed stem. Each plant observation used for age-class scaling was assigned to the ontogenetic class recorded in the field metadata. For comparison with Farmer et al.5, plant-mediated CH₄ fluxes from this study were calculated using juvenile and mature papyrus observations only, while senescent observations were retained to document sampling coverage but were not included in the cross-study plant-mediated estimate. The dry-season comparison used 29 juvenile+mature observations from 35 extracted plant observations in total (10 juvenile, 19 mature and 6 senescent). The wet-season comparison used 18 juvenile+mature observations from 26 extracted plant observations in total (9 juvenile, 9 mature and 8 senescent). For the comparison, campaign-level juvenile and mature mean plant-mediated fluxes were combined using a 25 stems m⁻² scenario weighted as 17% juvenile and 83% mature stems following the stem-density basis used for area-based papyrus plant-emission estimates by Farmer et al.5.

Published comparison datasets were harmonised to daily ground-area CH₄ mass units (mg CH₄ m⁻² d⁻¹) before comparison with this study. Farmer et al.5 reported Mpologoma papyrus chamber values as area-normalised FCH₄ in nmol CH₄ m⁻² s⁻¹, separated into plant-mediated and soil/water chamber components. Their published seasonal grouping was retained, with January–April treated as the dry season and May–December treated as the wet season. Because these values were already expressed per square metre, no area correction was applied. Values were converted only from molar FCH₄ per second to daily CH₄ mass flux:

F = nmol CH₄ m⁻² s⁻¹ × 1.385856
where 1.385856 = 10⁻⁹ mol nmol⁻¹ × 16.04 g mol⁻¹ × 1000 mg g⁻¹ × 86,400 s d⁻¹. Using this conversion, the Farmer et al. 5 plant-mediated values were 3.63 and 145.91 nmol CH₄ m⁻² s⁻¹, equivalent to 5.0 and 202.2 mg CH₄ m⁻² d⁻¹ for the dry and wet seasons, respectively. Their soil/water chamber values were 27.84 and 918.3 nmol CH₄ m⁻² s⁻¹, equivalent to 38.6 and 1,272.6 mg CH₄ m⁻² d⁻¹ for the dry and wet seasons, respectively.

Were et al. 4 reported papyrus chamber FCH₄ for dry-season February–April and wet-season August–October campaigns in Naigombwa wetland, Uganda, using CH₄-C mass units per unit area per hour. These values were converted to whole-molecule CH₄ mass units by multiplying by 24 h d⁻¹ and by the molecular-mass ratio CH₄:C = 16.04/12.011:

F = mg CH₄-C m⁻² h⁻¹ × 24 × (16.04 / 12.011)

The papyrus monthly values used for the Were et al.4 comparison were 9.613, 15.268 and 17.547 mg CH₄-C m⁻² h⁻¹ for February, March and April, equivalent to 308.1, 489.3 and 562.4 mg CH₄ m⁻² d⁻¹. The dry-season comparison value was the mean of these converted monthly values: 453.3 mg CH₄ m⁻² d⁻¹. The wet-season papyrus values were 9.466, 12.352 and 29.423 mg CH₄-C m⁻² h⁻¹ for August, September and October, equivalent to 303.4, 395.9 and 943.0 mg CH₄ m⁻² d⁻¹. The wet-season comparison value was the mean of these converted monthly values: 547.4 mg CH₄ m⁻² d⁻¹.

Supplementary Method 8 | Statistical analyses of environmental controls

Statistical analyses were performed in Python 3.9.19 using monthly observations from the 12-month common-overlap period defined in Supplementary Method 6. Bivariate relationships were evaluated using ordinary least-squares regression, with monthly mean FCH₄ regressed separately against GPPmax, MODIS EVI, realised GPP, MODIS NDVI, water-table position (WT), air temperature, vapour-pressure deficit (VPD) and evapotranspiration (ET). For each regression, the slope, intercept, coefficient of determination (R²), P value and number of monthly observations were calculated. Given the limited monthly sample size, R² and regression outputs were interpreted as measures of association and relative explanatory strength rather than as evidence of causality.

Each relationship was evaluated over two predefined analytical windows: the nine months preceding the late-2024 high-water anomaly and the complete 12-month common-overlap period including October–December 2024. The anomalous months were retained in the full-period analysis because they represented observed hydrological conditions rather than statistical outliers. Comparison of the two analytical windows was used to assess whether relationships identified under usual seasonal conditions persisted when the abrupt late-2024 high-water event was included.

To determine whether WT explained additional variation in FCH₄ after accounting for productivity, residual analyses were performed separately for each analytical window. Monthly FCH₄ was first regressed against GPPmax, and residual FCH₄ was calculated as the observed value minus the value predicted by the corresponding GPPmax regression. These residuals were then regressed against monthly WT. In parallel, a multiple linear regression of the form:

FCH₄ = β₀ + β₁GPPmax + β₂WT + ε

was fitted for each analytical window. The additional explanatory contribution of WT was quantified as the difference in R² between the combined GPPmax + WT model and the corresponding GPPmax-only model.

Daily hydrological diagnostics were used only to support interpretation of the contrasting high-water trajectories and were not treated as independent tests of the monthly environmental-control relationships. Daily FCH₄, GPP and WT records were summarised using the daily and centred 7-day metrics described in the main Methods and Supplementary Method 4.

Supplementary Method 9 | Global comparison with published wetland eddy-covariance CH₄ fluxes

Published eddy-covariance CH₄ records were compiled to place Mpologoma in the context of available natural-wetland tower observations. The compilation included sites represented in FLUXNET-CH₄6 together with additional tropical and low-latitude wetland EC studies identified from the published literature. Degraded, restored or otherwise human-managed systems, including drained wetlands, agricultural or pasture sites, logging-affected sites, reservoirs and wastewater systems, were excluded from the natural-wetland comparison.

Two complementary site-level metrics were compiled separately: observation-period or annual mean FCH₄, and maximum monthly-scale FCH₄. Reported fluxes were harmonised to mg CH₄ m⁻² d⁻¹. Where a study reported multiple complete annual budgets for the same site, annual values were averaged to obtain a single site-level mean for the observation-period comparison. For the monthly-scale comparison, the highest reported monthly mean was used where monthly estimates were available. For FLUXNET-CH₄ sites lacking directly reported monthly maxima, the maximum fitted seasonal peak reported by Delwiche et al.6 was used, as indicated in Extended Data Table 2.

Mpologoma was represented in the observation-period comparison by the FCH₄ estimate of 720.5 mg CH₄ m⁻² d⁻¹ derived using the monthly diel-coverage approach described in Supplementary Method 6. For the monthly-scale comparison, Mpologoma was represented by its maximum calendar-month mean of 1,706.2 mg CH₄ m⁻² d⁻¹. Observation-period means and monthly maxima were analysed separately because they represent distinct aspects of ecosystem CH₄ exchange: sustained average emission magnitude and short-term seasonal emission intensity, respectively.

The comparison was intended to provide quantitative context rather than a formal meta-analysis. Individual tower records differed in duration, temporal coverage, flux-processing methodology, wetland type and hydrological setting; rankings therefore describe Mpologoma relative to the available published natural-wetland EC record rather than implying methodological equivalence among all sites.

Supplementary Method 10. Microbial community processing and identification of methane-cycling taxa

Microbial community composition was characterised by 16S rRNA gene sequencing of peat samples collected at 5, 10, 15, 20, 25, 50, 95, 150 and 200 cm depth and from the basal peat, using the extraction, amplification and sequencing procedures described in the main Methods. Raw sequence data were processed in R 4.4.3 using DADA2 version 1.34.0 to infer amplicon sequence variants (ASVs). Taxonomy was assigned using the SILVA 138.1 reference database, and the resulting abundance and taxonomic data were organised in phyloseq version 1.50.0 for downstream analysis.

Methanogen- and methanotroph-affiliated taxa were identified from the SILVA taxonomic assignments and cross-referenced against published information on established methane-cycling groups. Taxa were classified according to their reported methane-cycling affiliation at the lowest taxonomic level that could be supported by the 16S assignment and the available literature. The resulting classification comprised 42 methanogen-affiliated and 35 methanotroph-affiliated taxa (the complete taxonomic assignments and literature basis for their classification are provided in M. Jenkins et al., manuscript under review).

For each sampled depth, ASV abundances assigned to each methane-cycling group were summed separately and expressed as a percentage of the total microbial community represented in that sample. These relative abundances were used to generate the downcore methanogen and methanotroph profiles shown in Fig. 5. Relative abundance was interpreted as evidence for the occurrence and distribution of methane-cycling microbial groups and not as a direct measure of methanogenesis or methane-oxidation rates.



Supplementary Note 1 | Catchment and regional papyrus-wetland scaling

The scaling calculations reported in the manuscript were intended to contextualise the magnitude of the tower-derived CH₄ flux rather than to provide spatially resolved emission budgets. The Mpologoma mean of 720.5 mg CH₄ m⁻² d⁻¹ corresponds to 263.0 g CH₄ m⁻² yr⁻¹, or 2.63 t CH₄ ha⁻¹ yr⁻¹, using the unit conversions described in Supplementary Method 6.

For the Mpologoma catchment-scale extrapolation, the reported catchment area of approximately 12,915 km² and wetland fraction of approximately 20%7,8 correspond to an estimated wetland area of 2,583 km² (258,300 ha). Applying the Mpologoma flux uniformly across this area gives:

2.63 t CH₄ ha⁻¹ yr⁻¹ × 258,300 ha = 679,329 t CH₄ yr⁻¹ = 0.679 Tg CH₄ yr⁻¹.

Using GWP20 = 81.2, the Mpologoma flux corresponds to 213.5 t CO₂-e ha⁻¹ yr⁻¹, giving an illustrative catchment-scale value of approximately 55.1 Mt CO₂-e yr⁻¹. The resulting 0.679 Tg CH₄ yr⁻¹ represents approximately 0.27% of the 248 Tg CH₄ yr⁻¹ bottom-up estimate of combined global wetland and inland-freshwater CH₄ emissions for 2010–20199, reported in the manuscript as approximately 0.3%.

For the regional extrapolation, the same area-normalised Mpologoma flux was applied to the estimated 4.0 million ha of East African papyrus wetlands10,11:

2.63 t CH₄ ha⁻¹ yr⁻¹ × 4.0 × 10⁶ ha = 10.5 Tg CH₄ yr⁻¹.

Relative to estimates of global vegetated-wetland CH₄ emissions of 159 Tg CH₄ yr⁻¹ from bottom-up models and 165 Tg CH₄ yr⁻¹ from atmospheric inversions9, this corresponds to approximately 6.6% and 6.4%, respectively, reported in the manuscript as nearly 7%.

Both extrapolations assume spatially uniform emissions at the Mpologoma tower rate and do not account for spatial or temporal variation in wetland type, vegetation structure, hydrology, disturbance, nutrient status or seasonality. They should therefore be interpreted as illustrative scaling exercises rather than formal catchment-scale or regional CH₄ budgets.
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