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SNR GEP KRR RF SVM ANN
9.82 0.00 0.00 0.02 0.00 0.00
8.18 0.00 0.00 0.02 0.02 0.00
7.01 0.00 0.00 0.02 0.01 0.00
6.14 0.00 0.00 0.02 0.01 0.00
5.45 0.00 0.00 0.02 0.02 0.01
4.46 0.00 0.00 0.02 0.01 0.00
3.27 0.01 0.01 0.02 0.01 0.01
2.73 0.01 0.01 0.02 0.01 0.01
2.34 0.02 0.01 0.02 0.01 0.01
1.96 0.02 0.02 0.02 0.02 0.01
1.75 0.02 0.02 0.02 0.03 0.02
1.40 0.05 0.03 0.02 0.02 0.02
1.23 0.03 0.03 0.02 0.03 0.03
1.09 0.04 0.03 0.03 0.04 0.03
1.00 0.04 0.03 0.02 0.03 0.03

SNR GEP KRR RF SVM ANN
9.82 3e-07 4e-05 2e-02 4e-03 4e-03
8.18 3e-07 6e-05 2e-02 2e-02 2e-03
7.01 3e-07 4e-05 2e-02 1e-02 2e-03
6.14 2e-06 7e-05 2e-02 2e-02 2e-03
5.45 2e-06 1e-04 2e-02 2e-02 4e-03
4.46 6e-06 1e-04 2e-02 2e-02 2e-03
3.27 9e-06 2e-03 2e-02 1e-02 3e-03
2.73 4e-05 4e-04 2e-02 1e-02 6e-03
2.34 4e-05 6e-04 2e-02 9e-03 3e-03
1.96 8e-05 1e-03 2e-02 1e-02 3e-03
1.75 2e-04 8e-04 1e-02 1e-02 5e-03
1.40 8e-04 1e-03 1e-02 2e-02 5e-03
1.23 1e-04 2e-03 1e-02 2e-02 4e-03
1.09 4e-03 3e-03 1e-02 2e-02 5e-03
1.00 7e-04 3e-03 1e-02 5e-02 6e-03
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Table S1. Standard error of the MEF at validation values for all MLM for different SNR values when the MEF values are computed
against the noisy data.

Table S2. Standard error of the MEF at validation values for all MLM for different SNR values when the MEF values are computed
against the clear data.



GEP models for all log-transformed respirations types time series, before back-transformation.

log(Reco) =
GPPs

T−10
+ log(log(T−10)) (1.1)

log(Rabove) = 0.1T−10 +0.4log(0.8
√
SWC) (1.2)

log(Rsoil) = 1.2T 0.4
−10 +1.3SWC − 3.1 (1.3)

log(Rroot) = 0.9
1.2GPPs− 8.1

T−10
(1.4)5

log(Rmyc) = 1.1log(1.7T−10)+ 1.2TSWC
−10 − 7.4 (1.5)

log(Rsoila) = 1.2T 0.5
−10 +2.5SWC − 4.9 (1.6)

log(Rsoilh) =−0.3+0.6
1.1GPPs− 3.6

T−10
(1.7)
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Figure S1. Change in estimated density function of observations before and after log-transforming for all studied respiration types.



Figure 1 in supplemental material illustrates the change in the shape of the PDF estimated for each respiration type after
log-transforming. For all time series, the skewness is visibly is reduced.10

From Fig. 5 and 6 is worth mentioning the apparent correlation, although weak in terms of R2 value, of the Rmyc residuals
with GPPs, even when this was not chosen as a driver, indicating that the relation was not strong enough for an explicit
model inclusion but it could show a dependency to a driver for which GPPs acts as a proxy such as phenology, or substrate
availability. Such weak correlations are present as well between Rsoil and Rsoilh residuals and Tair.
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Figure S2. Residuals computed for the GEP models against the log-transformed targets before back-transformation.
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Figure S3. Distributions of the residuals after smear bias correction computed for the GEP models after training on
log-transformeddata.
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Figure S4. Monthly averaged error values for some literature models for and the GEP generated model for daily soil CO2 efflux in
the two studied years. The centre of the plots is -1. The scale of the fluxes is given in gC/m2/day.
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Figure S5. Candidate driver linear correlations with residuals computed after bias corrected transformation of the GEP models from
runswith settings given in Tab ?? for Reco, Rabove and Rsoil. The drivers are on the X axis and the residuals on the Y axis. The candidate
driver is given as title of each row and the type of respiration is given as title of the column.
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Figure S6. Candidate driver linear correlations with residuals computed after bias corrected transformation of the GEP models from
runswith settings given in Tab ?? for Rroot, Rmyc, Rsoil


