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Table S1. Continuation to the Table 1 "List of inversion setups".

Inversion Termite prior Ocean prior Other priors Atmospheric sink
Invispacu_camsreg ~ VISIT Tsuruta et al. (2017) ECHAMS/MESSy1
InviLpx cAMSREG VISIT Tsuruta et al. (2017) ECHAMS/MESSy1
Invipx EDGAR VISIT Weber et al. (2019) ECHAMS/MESSy1
Invipx gpgar_unc  VISIT Weber et al. (2019) ECHAMS/MESSy1
Invgep EpGAR Saunois et al. (2020) Weber et al. (2019) Geological: Etiope et al. (2019)  Briihl and Crutzen (1993)
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Figure S1. Average monthly CH4 emissions of process-based models from Saunois et al. (2020) in a) northern and b) southern Finland.
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Figure S2. Annual energy sector CH4 emissions by its components from EDGAR v7 (solid line) and v8 (dotted line).



0.030 0.030 0.030

0.025 0.025 0.025

0.020 0.020 0.020

F0.015 I 0.015 r0.015

F0.010 F0.010 r0.010

GAINS CHy4 emissions [Tg/year/1°x1°]

CAMS-REGorig CH4 emissions [Tg/year/1°x1°]
EDGAR7 CH4 emissions [Tg/year/1°x1°]

r 0.005 r 0.005 r 0.005
—- 0.000 — 0.000 —=-0.000
0.030 0.030 0.030
0.025 0.025 0.025

0.020 0.020 0.020

F0.015 I 0.015 r0.015

F0.010 r0.010 r 0.010

Biosphere CH, emissions [Tg/year/1°x1°]
Biosphere CH4 emissions [Tg/year/1°x1°]
Biosphere CH4 emissions [Tg/year/1°x1°]

r 0.005 r 0.005 r 0.005

— 0.000

— 0.000 —=-0.000

() (e) ()

Figure S3. Average annual CH4 emissions from 2010-2020 of (a) CAMS-REG (orig), (b) GAINS, (¢) EDGAR v7, (d) LPX-Bern DYPTOP,
(e) JISBACH-HIMMELI and f) GCP biospheric prior.
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Figure S4. Average optimised annual anthropogenic CH4 emissions from 2010-2020 from (a) Invipx_epcar, (b) Invipx_epcar_unc, (€)

Invgep_EpGaR, (d) Invipx_camsrec and (e) InvispacH_camsrEG
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Figure S5. Average optimised annual natural CH4 emissions from 2010-2020 from (a) Invipx_epcar, (b) Invipx_epcar_unc, (€) Invgep_EpGar,

(d) InvLpx_camsrec and (e) InvysgacH_caMsREG
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Figure S6. Average optimised annual total CH4 emissions from 2010-2020 from (a) Invipx_epcar, (b) Invipx_epGar_unc, (€) Invgep EpGar,

(d) InvLpx_camsrec and (e) InvispacH_caMsrEG
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Figure S7. Annual natural CH4 emission estimates from three CTE-CH4 inversion model runs in latitudes northern than 50° N. Prior

estimates are shown with dashed and optimised estimates with solid lines. The right panel shows the mean prior and optimised estimates

from the whole study period.

GFED, wildfire emissions of northern latitudes (> 50degN)

E=Y [e)] co
1 1 1

Yearly emission [Tg]

[V,1,8]
L1

=
1

w
1

N
1

fary
1

Monthly emission [Tg]

(=)
L

Figure S8. Annual (top) and monthly (bottom) CH4 emissions from GFAS (dashed line) and GFED (solid line) in latitudes northern than
50° N.
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Figure S9. Average monthly anthropogenic CH4 emission estimates from the five CTE-CH4 inversion model runs in Finland in 2010-2020.
Prior estimates are shown with dashed and optimised estimates with solid lines. The shaded areas show the smallest and the largest monthly

posterior emission estimates.
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Figure S10. The average rank calculated for each site for each forward run (with prior emissions) is shown. The bias, the detrended RMSE
and the detrended R were calculated with each forward run in each site and values were then ranked between the model estimates (the

smallest being the best with bias and RMSE and the highest being the best with R). Additionally, the right-most column is the average over

all sites averages.
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