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Table S1. Selected atmospheric observation sites for this study, by decreasing latitudes. "Environmental characteristics" gives a brief de-

scription of the surrounding of each station.
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Table S2. Yearly traces of sensitivity and influence matrices.

Year tr(HK)/tr(KH) tr(KHemis) tr(KHback) Number of observations

2008 154.29 15.31 139.00 217

2009 167.72 17.07 150.65 250

2010 196.27 21.66 174.61 298

2011 210.05 25.78 184.27 318

2012 216.00 27.32 188.68 334

2013 200.35 24.80 175.55 323

2014 212.31 31.33 180.98 362

2015 222.30 32.33 189.97 379

2016 229.98 29.69 200.29 378

2017 227.34 29.05 198.29 367

2018 250.87 28.87 222.00 384

2019 185.69 20.86 164.83 266
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Table S3. Prior and Posterior emissions from different sectors in North America (NA), East Eurasia (EE), West Eurasia (WE) and the Arctic

(AR). Note that the posterior results as well as the prior uncertainties only refer to one specific configuration of the ensemble of posterior

states (xa
max).

Sector Prior Posterior

NA EE WE AR NA EE WE AR

Wetlands 30.4±26.1 13.8±11.9 3.3±2.9 13.2±11.4 18.8±13.0 12.2±9.5 3.2±2.7 9.8±7.9

Other natural 5.5±4.1 6.0±4.6 1.1±0.9 6.1±4.7 5.1±3.8 5.7±4.3 1.1±0.9 5.8±4.4

Anthropogenic 6.8±4.6 16.1±10.9 4.6±3.1 3.8±2.5 7.0±4.6 16.1±10.7 4.6±3.1 3.7±2.4

Total 42.6±34.8 35.9±27.3 9.0±6.8 23.1±18.5 30.8±21.4 34.1±24.6 8.9±6.6 19.4±14.8
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Figure S1. Exemplary Taylor diagrams of different observation sites.
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(f) Abbotsford
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(h) Sable Island
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(k) Turkey Point
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Figure S2. Exemplary Taylor diagrams of different observation sites.
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Figure S3. Seasonal variation of tr(KH) for all years from 2008 to 2019. The monthly traces are divided by the number of available

observations for the corresponding month.
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Figure S4. Regional constraints on wetland emissions as derived from the influence matrix KH. Darker areas thereby indicate higher

constraints. The percentages of the areas refer to the corresponding summed elements of KH. The observation sites are marked as grey

circles.
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Table S4. Share of total modelled CH4 mixing ratios from background and combined methane sources and sink. The values show the average

over the whole period of monthly mixing ratios and, respectively, only over the summer and winter months.

Station ID

Background Source contribution

Total SD Summer Winter Total SD Summer Winter

[ppb] [%] [ppb] [ppb] [%] [ppb] [%] [ppb] [%] [ppb] [ppb] [%] [ppb] [%]

ALT 1907.1 99.7 16.6 1884.1 99.7 1922.8 99.6 6.0 0.3 2.8 5.1 0.3 8.2 0.4

ZEP 1912.3 99.9 18.9 1886.6 99.9 1931.3 99.8 2.8 0.1 1.3 2.1 0.1 4.1 0.2

SUM 1902.5 99.9 24.2 1880.2 99.9 1918.5 99.9 2.4 0.1 1.1 2.7 0.1 2.1 0.1

TIK 1916.5 98.4 20.7 1890.6 98.0 1938.5 98.6 30.6 1.6 10.4 39.3 2.0 26.9 1.4

BRW 1908.1 99.0 16.7 1885.7 98.8 1923.8 99.1 19.5 1.0 8.6 22.4 1.2 18.2 0.9

CBY 1908.6 99.4 16.0 1887.6 99.2 1924.5 99.5 12.0 0.6 9.4 15.3 0.8 8.9 0.5

INK 1905.6 98.6 14.7 1886.7 97.8 1918.3 99.1 28.1 1.4 20.7 42.0 2.2 17.3 0.9

PAL 1910.8 98.8 18.4 1887.5 98.8 1929.8 98.5 23.8 1.2 10.4 23.8 1.2 29.4 1.5

CRV 1897.5 99.3 16.1 1876.7 98.7 1907.6 99.7 13.2 0.7 10.2 24.6 1.3 6.3 0.3

BLK 1908.4 99.2 14.9 1889.6 98.9 1923.3 99.6 14.6 0.8 13.7 20.2 1.1 7.7 0.4

NOY 1925.3 95.1 26.5 1895.6 93.2 1957.3 95.5 99.4 4.9 39.2 139.3 6.8 93.1 4.5

ICE 1907.3 99.9 15.6 1885.8 99.9 1921.7 99.9 2.7 0.1 1.2 2.5 0.1 2.8 0.1

IGR 1923.7 97.8 26.5 1893.6 97.8 1955.0 97.1 43.4 2.2 17.7 43.4 2.2 58.8 2.9

BCK 1905.2 98.4 15.2 1887.4 97.3 1920.5 99.3 31.6 1.6 29.0 53.2 2.7 13.2 0.7

YAK 1918.1 98.9 22.1 1892.9 98.9 1943.7 98.5 22.2 1.1 8.2 22.0 1.1 29.7 1.5

DEM 1924.8 96.1 25.9 1896.9 94.3 1955.9 96.4 79.3 3.9 31.0 115.4 5.7 73.5 3.6

FNE 1893.2 98.6 16.6 1874.5 98.1 1904.2 98.9 26.3 1.4 15.1 36.5 1.9 20.3 1.1

CHU 1908.1 98.6 13.3 1892.4 97.5 1921.3 99.6 27.1 1.4 28.2 49.4 2.5 7.8 0.4

KRS 1926.3 97.1 25.2 1901.8 96.1 1956.7 96.9 58 2.9 20.3 77.8 3.9 63.1 3.1

BRZ 1925.4 97.4 23.9 1903.7 97.4 1954.1 96.7 50.6 2.6 15.0 50.8 2.6 67.3 3.3

CBA 1903.4 99.9 21.0 1873.2 99.9 1919.7 99.9 1.5 0.1 0.6 1.6 0.1 1.4 0.1

LLB 1894.7 97.8 15.5 1878.2 96.8 1905.5 98.1 43.0 2.2 20.4 62.2 3.2 37.5 1.9

AZV 1925.3 97.8 25.1 1901.1 97.7 1956.9 97.0 43.8 2.2 13.7 43.9 2.3 60.0 3.0

VGN 1920.6 98.1 22.7 1896.1 98.5 1947.5 97.2 37.3 1.9 13.7 29.4 1.5 55.6 2.8

ETL 1901.6 97.8 14.2 1886.3 96.2 1915.1 98.7 43.2 2.2 27.0 74.0 3.8 25.6 1.3

MHD 1904.5 99.9 14.7 1884.5 99.9 1916.7 99.9 2.4 0.1 1.0 2.4 0.1 2.1 0.1

SHM 1906.1 99.9 22.7 1873.2 99.9 1924.2 99.9 1.6 0.1 0.6 1.4 0.1 1.8 0.1

EST 1893.9 99.1 14.9 1875.4 97.9 1907.1 99.8 17.9 0.9 20.2 40.6 2.1 4.5 0.2
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Station ID

Background Source contribution

Total SD Summer Winter Total SD Summer Winter

[ppb] [%] [ppb] [ppb] [%] [ppb] [%] [ppb] [%] [ppb] [ppb] [%] [ppb] [%]

SVV 1918.8 97.6 19.7 1903.0 96.2 1941.4 97.6 48.2 2.4 23.1 74.7 3.8 47.3 2.4

BRA 1897.4 99.1 14.8 1880.2 98.0 1911.5 99.8 17.5 0.9 17.5 37.9 2.0 4.0 0.2

FRD 1901.8 99.4 17.6 1892.4 98.9 1916.4 99.8 11.9 0.6 11.6 21.6 1.1 3.4 0.2

CPS 1908.1 99.3 11.3 1898.8 98.8 1917.9 99.8 12.6 0.7 12.8 22.8 1.2 3.2 0.2

CHB 1907.9 99.3 11.2 1898.7 98.8 1917.6 99.8 12.6 0.7 12.8 23.0 1.2 3.2 0.2

ESP 1887.1 99.4 15.2 1864.7 98.7 1895.9 99.7 11.4 0.6 10.3 25.5 1.3 6.0 0.3

ABT 1884.8 98.8 14.8 1863.0 97.9 1894.5 99.4 22.6 1.2 16.3 40.8 2.1 11.8 0.6

EGB 1906.2 98.6 11.2 1898.3 97.3 1915.5 99.7 26.5 1.4 24.8 53.0 2.7 6.5 0.3

WSA 1901.7 99.0 11.7 1889.3 98.4 1911.0 99.4 18.9 1.0 11.2 30.6 1.6 11.6 0.6

DWN 1905.8 96.9 11.4 1897.4 96.0 1915.3 97.4 60.8 3.1 20.2 79.1 4.0 51.7 2.6

HNP 1905.5 96.9 11.5 1896.9 96.0 1915.1 97.3 61.7 3.1 19.7 79.2 4.0 53.1 2.7

TKP 1904.6 97.4 11.5 1895.5 96.6 1914.5 97.7 51.3 2.6 16.3 66.8 3.4 44.6 2.3
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Figure S5. Contributions to the total simulated mixing ratio signals at each observation site. Left panels show average contributions, right

panels the standard deviations of the contributions for the background (top) and regional emissions (bottom) respectively.
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