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Fig. S1: Map of Switzerland illustrating the cantonal borders (gray), major cities (dark blue), ob-
servational sites (CarboCount CH: blue, others: black), and cantons (red) mentioned in the
text.
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Fig. S2: Relative prior uncertainty covariance matrix of the emission fluxes, B¥, as used in the base
inversion with low release height. Note that grid cells are ordered by size, the smallest cells
having the smallest grid number. The subplot zooms in on the smallest grid cells for which
large off diagonal elements were assigned. The large uncertainty seen for grid cells around
number 600 results from assigning a larger relative uncertainty to grid cells with close to zero
emissions.
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Fig. S3: (a) prior surface fluxes of CH4 and (b) posterior uncertainty reduction, absolute difference

between posterior and prior emission fluxes for (c) low and (d) high particle release in the
base inversion (B).
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Fig. S4: (a) prior surface fluxes of CH, and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (c) low and (d) high particle release in the
sensitivity inversion estimating flux by season (S-V).
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Fig. S5: (a) prior surface fluxes of CHy and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (c) low and (d) high particle release in the
sensitivity inversion using the extended Kalman filter method (S-K).
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Fig. S6: (a) prior surface fluxes of CH, and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (c) low and (d) high particle release in the
sensitivity inversion based on FLEXPART-ECMWF transport model (S-EC).
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Fig. S7: (a) prior surface fluxes of CH4 and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (c) low and (d) high particle release in the
sensitivity inversion using prior emissions from TNO/MACC-2 (S-T).
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Fig. S8: (a) prior surface fluxes of CH, and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (c) low and (d) high particle release in the
sensitivity inversion using prior emissions from EDGAR (S-E).
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Fig. S9: (a) prior surface fluxes of CHy and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (c) low and (d) high particle release in the
sensitivity inversion using model uncertainty as derived with method by Stohl et al. (2009)

(S-9).
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Fig. S10: (a) prior surface fluxes of CHy and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (¢) low and (d) high particle release in

the sensitivity inversion using covariance parameters as obtained the maximum likelihood
optimisation (S-ML).
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Fig. S11: (a) prior surface fluxes of CHy and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (¢) low and (d) high particle release in the
sensitivity inversion using only observations from BEO (S-O1).
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Fig. S12: (a) prior surface fluxes of CHy and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (¢) low and (d) high particle release in the
sensitivity inversion using only observations from LHW (S-02).
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Fig. S13: (a) prior surface fluxes of CHy and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (¢) low and (d) high particle release in the
sensitivity inversion using only observations from BEO and LHW (S-03).
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Fig. S14: (a) prior surface fluxes of CHy and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (¢) low and (d) high particle release in the
sensitivity inversion using observations from BEO, LHW, JFJ, SSL and FRU (S-O4).
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Fig. S15: (a) prior surface fluxes of CHy and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (¢) low and (d) high particle release in the
sensitivity inversion using observations from all six sites (S-05).

< e
2 k3
1.0e+06
v 0 60
_ 5 3.2e+05 _ 5
z z
9 1.0e+05 Y
O N o N
T < T < 40
2 3.2e+04 2
T 0 s
g} : — :
L 1.0e+04 < 2
o 3.2e+03 <
© ©
< <
1 =2
e (ugs™ km™) 6 8 9 10 Unc.Red. (%)
) Longitude (°E)
< <
© 6.0e+05 < 6.0e+05
= 3.6e+05 = 3.6e+05
2.26+05 2.2e+05
ro) 1.3e+05 0 1.3e+05
~ 7.7e+04 ~ 7.7e+04
< 4.6e+04 ¥ 4.6e+04
= 2.8e+04 = 2.8e+04
< o 1.7e+04 < 5 1.7e+04
o < 1.0e+04 o < 1.0e+04
-9 0.0e+00 -5 0.0e+00
2 1.0e+04 2 1.0e+04
= 1.76+04 = 1.7e+04
Sw 28e:04 G0 286404
© 4.60+04 <Q 4.60+04
7.7e+04 7.7e+04
1.3e405 1.3e+05
o 2.26+05 o 2.26405
© 3.6e+05 © 3.6e+05
< -6.0e+05 ~ 6.0e+05
-1 ki 2, 1 ki —2)
6 10 e (ugs™ km™) 6 10 e (ugs™ km™)

8 9
Longitude (°E)

8 9
Longitude (°E)

Fig. S16: (a) prior surface fluxes of CHy and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (¢) low and (d) high particle release in the
sensitivity inversion using west-east gradient in the baseline mole fractions (S-B1).
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Fig. S17: (a) prior surface fluxes of CHy and (b) posterior uncertainty reduction, absolute difference
between posterior and prior emission fluxes for (c) low and (d) high particle release in the
sensitivity inversion using gridded baseline mole fractions (S-B2).
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Fig. S18: Temporal evolution of posterior baseline mole fractions for all grid boxes in baseline grid as
estimated in low S-B2. Grid boxes are ordered from top to bottom, north to south and east
to west, as indicated on the y-axis.
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