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Table S1. Comparison of model performance measured with expected log posterior density leave-one-out cross-
validation (ELPD-LOQO). The model exhibiting the highest ELPD-LOO was selected for subsequent analysis and is
presented in bold for both the CH4 and N>O flux.

Model Number of | oy bhy 1 00 Model rank
parameters

CH4
Simple 3 2585.6 22
Simple 6 4 3206.4 11
Full ST3 9 2748.6 16
Full ST4 11 2771.4 15
Full ST5 13 2772.4 14
Full ST6 15 2804.5 12
Full ST9 21 2801.6 13
Full no 6 ST3 6 2669.0 21
Full no 6 ST4 7 2677.1 20
Full no 6 ST5 8 2691.8 19
Full no 6 ST6 9 2704.0 17
Full no 6 ST9 12 2702.3 18
Full 6 ST3 10 3414.5 7
Full 6 ST4 12 3468.7 4
Full 6 ST5 14 3483.7 3
Full 8 ST6 16 3526.3 2
Full 8 ST9 22 3529.5 1
Full 8 no 6 ST3 7 3340.2 10
Full 8 no 6 ST4 8 3375.0 9
Full 8 no 6 ST5 9 3408.4 8
Full 8 no 6 ST6 10 3428.7 6
Full 8 no 6 ST9 13 3435.5 5

N20
Simple 3 -3751.6 22
Simple 6 4 -3714.6 21
Full ST3 9 -3062.8 18
Full ST4 11 -3056.2 17
Full ST5 13 -2759.2 10
Full ST6 15 -2751.3 9
Full ST9 21 -2702.3 7
Full no 6 ST3 6 -3075.1 20
Full no 6 ST4 7 -3068.7 19
Full no 6 ST5 8 -2775.2 12
Full no 6 ST6 9 -2768.3 11
Full no 6 ST9 12 -2717.8 8
Full 6 ST3 10 -2917.5 15
Full 6 ST4 12 -2906.2 13
Full 6 ST5 14 -2537.8 4
Full 8 ST6 16 -2528.7 3
Full 8 ST9 22 -2452.5 1
Full 8 no 6 ST3 7 -2923.9 16
Full 8 no 6 ST4 8 -2923.9 14
Full 8 no 6 ST5 9 -2545.5 6




Full 6 no § ST6 10 -2537.5
Full 6 no § ST9 13 -2459.8
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Figure S1. Close-up of surface-type classification (a) and aerial view (b) around the eddy covariance tower.
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Figure S2. Displacement height at different wind directions. Grey markers shows the estimated displacement height (see Sect 2.4

in the main text) at different wind directions. Solid lines with circle markers shows the 30-day displacement height bins for each
month that were used in the footprint calculations.



Figure S3: Surface-type classification for the clearcut area. The surface-type classification is shown for ST3 (a), ST4 (b), ST5(c)
and ST6 (d). The surface-type combinations can be found from Table 2 in the main text. The background aerial photo in a-d is
acquired from the National Land Survey of Finland Topographic Database (distributed with CC-BY 4.0 license, retrieved 06/2024).
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Figure S4. Prior predictive distribution and measured distribution of CH, at the Rénskélinkorpi study site. Different subfigures
are for different models described in the main text. Each subfigure shows the full width at half maximum (FWHM) and mean value of
the prior predictive and measured distribution.
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Figure S5. Prior predictive distribution and measured distribution of N,O at the Rénskélénkorpi study site. Different subfigures
are for different models described in the main text. Each subfigure shows the full width at half maximum (FWHM) and mean value of
the prior predictive and measured distribution.



T T T T T T T
n o o [to) n o © ©
N o A

~ |

)
o
N~

-5

I
w o w o
~— ~—

15.0
12.5 4
10.0

(7S z—w jowrl) 0oay (=S z-W |owu) xnj} YHO (=S z-W [owu) X} ON

_s,_wowr
(S z—W jowr) 33N (¢S 5t jowr) ddo

during the year 2022. Red symbols show gapfilled values and blue show measured

01/2022 02/2022 03/2022 04/2022 05/2022 06/2022 07/2022 08/2022 09/2022 10/2022 11/2022 12/2022

Figure S6. Time series of 30 min fluxes

values.
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Figure S7. Contribution of each surface type to the estimated flux value in the best CH4 model. Different subfigures show different
footprint directions in the clearcut (see Fig. 1 in the main text) and the left column is for the measurement whose air temperature is
closest to 283.15 K (=10°C) and right for the air temperature 293.15 K (=20°C). In each subfigure, surface types are added to the model
from left to right. Base model is the baseline model as defined by Eq. (4) in the main text. Black circle shows the value of the measured
flux and the final model estimate is found on the last surface type (Field layer and trees) on the horizontal axis.
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Figure S8. Contribution of each surface type to the estimated flux value in the best N,O model. Different subfigures show different
footprint directions in the clearcut (see Fig. 1 in the main text) and the left column is for the measurement whose air temperature is
closest to 283.15 K (=10°C) and right for the air temperature 293.15 K (=20°C). In each subfigure, surface types are added to the model
from left to right. Base model is the baseline model as defined by Eq. (4) in the main text. Black circle shows the value of the measured
flux and the final model estimate is found on the last surface type (Plant covered ditch) on the horizontal axis.
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Figure S9: 95% highest posterior density interval for parameters of the full & ST3 model for CH4 (a-b) and N,O (c-d). The
bold line indicates the 25" and 75" percentiles of the distributions, white circles are the distribution means and black crosses show
the maximum a posteriori (MAP) estimate.
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Figure S10: 95% highest posterior density interval for parameters of the full 8 ST4 model for CH,4 (a-b) and N,O (c-d). The
bold line indicates the 25" and 75% percentiles of the distributions, white circles are the distribution means and black crosses show
the maximum a posteriori (MAP) estimate.
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Figure S11: 95% highest posterior density interval for parameters of the full & ST5 model for CH4 (a-b) and N,O (c-d). The
bold line indicates the 25" and 75" percentiles of the distributions, white circles are the distribution means and black crosses show
the maximum a posteriori (MAP) estimate.
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Figure S12: 95% highest posterior density interval for parameters of the full 8 ST6 model for CHy4 (a-b) and N;O (c-d). The
bold line indicates the 25" and 75% percentiles of the distributions, white circles are the distribution means and black crosses show
the maximum a posteriori (MAP) estimate.



Dead wood
20 .

- a) o g
0 n
T 7 5 #
£ 10 E E
g g 2
£ £ =
z 0 Fi S 30
5 : 2 b o =
= T L e " T T "’ T T T
0 100 200 300 0 100 200 300 0 100 200 300
wind direction (*) wind direction (°) wind direction (°)
. . 25
Harvest residue Exposed peat Litter
- —~ 60 -
g y g . g ;
5 5 %01 E "
= = S
2 3 40 2
= £ =
€ € <
8 g 30 g
[ = . [ e . . .
v T T T T v T T T T v T T T T 15 —
0 100 200 300 0 100 200 300 0 100 200 300 o
wind direction (*) wind direction (°) wind direction (°) e
. . ®
Bottom layer (mosses) Field layer Ditch (water surface) 0~
€100 i : L 9 g g
5 - ; § 154 5
5 0.75 5 5
2 2 0] 2 5
2 0504 2 2
o o o
S S S
5 025 : T I .
0 100 200 300 0 100 200 300 0 100 200 300 0
wind direction (*) wind direction (°) wind direction (*)
Living tree Plant covered ditch o)
—_ T - >
B 8 5 0.006 ) 5
$ § 41 S
= = & 0.004 A
a a =
= = 4 o
g 2?2 & 0.002 -10
o o ©
= . = o4
0o, . , - 0 01, - - - § 0.000 -
0 100 200 300 0 100 200 300 z 0 100 200 300
wind direction (*) wind direction (°) wind direction (°)

Figure S13. Analysis of wind direction dependencies. Wind direction dependency of CH 4 (a) and N,O (b) fluxes, each surface-type
contribution inside the eddy covariance footprint (c-k), and distribution of footprint wind directions (k). Color in panels a-k shows the
air temperature.



