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Introduction
This PDF file contains auxiliary figures and tables for the study.
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Figure 1: Average measured daily soil temperature at the study site Hainich as used in the simulation. Depths are
relative to mineral soil surface. Temperatures are an average annual cycle based on half-hourly measurements in
two profiles for the period 2000-2008. Note that for the simulation daily values are averaged to monthly.
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Figure 2: Average measured daily soil moisture at the study site Hainich as used in the simulation. Depths are
relative to mineral soil surface. Moisture values are an average annual cycle based on half-hourly measurements for
the period 2000-2008. Note that for the simulation daily values are averaged to monthly.
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Figure 3: Atmospheric radiocarbon content used in the simulations.
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Figure 4: Correlation matrix of the posterior parameter distribution for the two calibrations. The figures show the
correlations for each possible combination of two parameters. In the lower triangle bivariate probability density plots
are depicted. In the upper triangle the correlation coefficients are shown, with blue indicating negative correlations
and red positive correlations. On the diagonal histograms of the univariate marginal distribution for each parameter
are shown. 4
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Figure 5: Measured lead-210 fractions relative to sur-
face and corresponding model results. Model results
are averages and standard deviations over the Monte
Carlo ensembles.
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Figure 6: Measured and modeled total annual het-
erotrophic respiration. Model results are averages and
standard deviations over the Monte Carlo ensembles.
Errorbars for the measurements indicate one standard
error of the mean.
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Figure 7: Measured effective decomposition rate coefficients and corresponding model results. Depicted model results
are averages and standard deviations over the Monte Carlo ensemble. Errorbars for the measurements indicate one

standard error of the mean.
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Figure 8: Marginal distributions for the informative priors as used in the study (A); posterior for a calibration
with uniform (uninformative) priors (B), and with the informative priors (C). Posteriors are for setup woC14. The
differences between the distributions illustrate the effects of the informative priors on the posterior
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Figure 9: Marginal distributions for the informative priors as used in the study (A); posterior for a calibration
with uniform (uninformative) priors (B), and with the informative priors (C). Posteriors are for setup wC14. The
differences between the distributions illustrate the effects of the informative priors on the posterior
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Figure 10: Organic carbon measurements for 2009 and corresponding model results based on JSBACH forcing. L,
F, and H refer to the organic horizons; topsoil: 0—30 cm; subsoil: > 30cm; OM: organic matter. All model results are
ensemble means; errorbars denote one standard error of the mean for the measurements and one standard deviation
(s.d.) for the model results.
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Figure 11: Violin plots marginal prior and posterior distributions for the sub-dominant mode.
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Figure 12: Organic carbon measurements and corresponding model results based on samples from the sub-dominant
mode. L, F, and H refer to the organic horizons; topsoil: 0-30 cm; subsoil: > 30 cm; OM: organic matter. All model
results are ensemble means; errorbars denote one standard error of the mean for the measurements and one standard
deviation (s.d.) for the model results.
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Figure 13: Measured A!*C for organic matter (March 2009) and heterotrophic respiration (April 2001) and cor-
responding model results based on samples from the sub-dominant mode for calibration wC14. Model results are
means and standard deviation over the simulation ensemble. Additionally the A'*C values of the individual model
pools (March 2009) are depicted. Note that the comparability between the OM AC and respiration AMC is

limited because they are shown for different years
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Figure 14: Modeled organic carbon transport fluxes based on samples from the sub-dominant mode and measured
dissolved organic carbon fluxes. Model results are ensemble means and standard deviations averaged over the last
simulation year. Measured DOC fluxes were taken from Kindler et al. (2011).
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Figure 15: Modeled C stock results of projection until 2100 based on samples from the sub-dominant mode and
JSBACH forcing data. A. total soil C stocks including standard deviation over the Monte Carlo ensemble. B.
change in C stocks relative to values in 1980. C. coefficient of variation (standard deviation relative to mean) over
the ensemble for the C stocks.
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Figure 16: Modeled heterotrophic respiration for projection simulations until 2100 based on samples from the sub-

dominant mode and JSBACH forcing data. Lines indicate ensemble means and shaded areas indicate 95% confidence
bounds.

Table 1: Model driving data and not-estimated parameters.

Variable/Parameter Value

Annual above ground litter input®®  0.314 kgCm~2yr—!

Canopy 0.277 kgCm~2yr—!
Understory 0.037 kgCm2yr—!
Total annual root litter input®P 0.178 kgCm 2 yr—!
Canopy 0.148 kgCm2yr—!
Understory 0.03 kgCm2yr—!
Average soil moisture®®d 0.361
Average soil temperature®© 7.653 °C

Soil temperature response parameter 308.56° K
Soil moisture response parameter af 1

Soil moisture response parameter bf 20

Bulk density L horizon 50 kgm—3

Bulk density F horizon 100 kgm =3

Bulk density H horizon® 150 kgm—3

Bulk density mineral soil® 785.63-1350.3 kgm =3
Bulk density pure mineral soil® 1300 kgm—3

Initial depth of bottom boundary 0.7 m

2 Only used in calibration simulations

b Kutsch et al. (2010); W. Kutsch (personal communication, 2009).

¢ Average over year and profile
4 Fraction of maximum available water
¢ Lloyd and Taylor (1994)

f'Soil moisture response function: g (W) = exp (— exp (a — bW)); (Subke et al., 2003).
& Also used in projection simulations as bulk density of pure organic soil
b Used in projection simulations to determine bulk density using pedotransfer function (Federer et al., 1993)
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