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Supplemental Materials:
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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
againstthe noisy data.

SNR GEP KRR RF SVM ANN
9.82 0.00 0.00 002 0.00 0.00
818 0.00 0.00 0.02 002 0.00
7.01 0.00 0.00 002 0.01 0.00
6.14 0.00 0.00 0.02 0.01 0.00
545 0.00 000 002 0.02 0.01
446 0.00 0.00 0.02 0.01 0.00
327 001 0.01 002 0.01 0.01
273 001 0.01 002 0.01 0.01
234 002 001 002 001 0.01
196 0.02 002 0.02 0.02 0.01
1.75 0.02 002 0.02 0.03 0.02
140 005 0.03 002 002 0.02
123 0.03 003 0.02 0.03 0.03
1.09 0.04 003 0.03 0.04 0.03
1.00 0.04 003 0.02 0.03 0.03

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

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
545 2e-06 1e-04 2e-02 2e-02 4e-03
446  6e-06 1le-04 2e-02 2e-02 2e-03
327  9e-06 2e-03 2e-02 1e-02 3e-03
273  4e-05 4e-04 2e-02 1e-02 6e-03
234  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
140 8e-04 1e-03 1e-02 2e-02 5e-03
123  le-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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Figure S1. Change in estimated density function of observations before and after log-transforming for all studied respiration types.

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

GPP,
log (Reco) = +log (log (T-10))

Ty
log (Rabove) = 0.1T_19 + 0.410g (0.8V.SWC)
log (Reoir) = 1.2T% +1.3SWC — 3.1

1.2GPPS —8.1
T 10

log (Romye) = 1.11og (1.7T_10) + 1.2T575 ¢ — 7.4
log (Rsoila) =1. 2T0 o+ 25SWC —4.9

1.1GPP, — 3.6
T_ 10

log (Ryo0t) = 0.9

log (Rsoit,) = —0.34+0.6

(1.1)

(1.2)
(1.3)

(1.4)

(1.5)
(1.6)

(1.7)



10

Reco Rabove Rsoil

NE 2 NE 5 NE 05

> > >

o 1 © ©

o el kel

20 ° 2 o

© © @

= =) =)

51 5 5

3 3 8-05

x-2 = o 14 by

Jan08 Jan09 Jan10 Jan08 Jan09 Jan10 Jan08 Jan09 Jan10
Time (days) Time (days) Time (days)
Rroot Rmyc RSoiIa

a
-

Residual (g/day/mz)
o
|
=) %
O
Residual (g/day/mz)

Residual (g/day/m?)

Jan10

an
Time (days)

RSoil,
NA 1
£
>
)
o
)
©
>
i
73
Q
o
Jan08 Jan09 Jan10
Time (days)

Figure S2. Residuals computed for the GEP models against the log-transformed targets before back-transformation.

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.

From Fig. 5 and 6 is worth mentioning the apparent correlation, although weak in terms of R? value, of the R, residuals
with GPP;, 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 GP P; acts as a proxy such as phenology, or substrate
availability. Such weak correlations are present as well between R, and R, residuals and Tg;,.
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Figure S3. Distributions of the residuals after smear bias correction computed for the GEP models after training on

log-transformed data.



Juny : N \Feb / : \Feb

Jul Jan Jan

AuQ\ /Dec A /Dec

Oct Oct

Figure S4. Monthly averaged error values for some literature models for and the GEP generated model for daily soil CO; efflux in
thetwo studied years. The centre of the plots is -1. The scale of the fluxes is given in gC/m?/day.
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Figure S5. Candidate driver linear correlations with residuals computed after bias corrected transformation of the GEP models from
runs with settings given in Tab ?? for Reco, Rabove and Rsoi. The drivers are on the X axis and the residuals on the Y axis. The candidate
driveris 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
runs with settings given in Tab ?? for Rroot, Rmyc, Bsa0d Rsoi1, - 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.



