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Methods and data for the Figure 2

Lakes and impoundments: Lake data are from Finland (Pahunen, 2000), and impoundment
data from lowa (Downing et al., 2008). Both have their C sink life expectancy calculated as water
depth divided by the sediment accumulation rate. The C accumulation rates are normalised to
catchment area. Unpublished data (John Boyle) from other parts of the world show other lakes
and impoundments to plot in a broad field extending between and overlapping with these two
large published data sets, and suggest that these are a good approximation of the global
situation.

Floodplain deposit: Floodplain data are 115 4C-samples from overbank deposits within the
German part of the Rhine basin (for more information on the spatial distribution see Hoffmann
etal, 2009; Hoffmann et al,, 2008). The complied inventory includes the calibrated 14C-age and
the sample depth. Sample depth [mm] was divided by age to calculate the average sedimentation
rate [mm a'!] for each 4C-samples.



The life expectancy is based on accommodation space divided by the calculated sedimentation
rate. Accommodation space is approximated by the maximum thickness of overbank deposits
(i.e. 5m derived from maximum sample depth in the 14C-inventory), which results from the
balance between overbank deposition and channel migration. The applied model therefore
assumes that sedimentation rates are constant and do not change with increasing deposition.
Since sedimentation rates decrease with increasing sample age calculated life expectancies
represent minimum ages.

Carbon accumulation rate for each sample was given by the sample depth multiplied with the
average bulk density of 1500 kg m-3 and an average soil organic carbon concentration of
floodplain deposits of 1.11% (see also methods and data for Figure 3).

Peat bog: Data are from (Clymo, 1984), (Yu et al., 2003), (Belyea and Malmer, 2004), and (Yu,
2011). The rates are present day sink rate, and the life expectancy of the sink is the expected
time in years until the sink rate falls to 10% of its present day value based on quoted fitting
parameters for the decay models of (Yu et al., 2003) and (Clymo, 1984). The OC flux data for
(Clymo, 1984) assumes that OC comprises 50% of the dry peat mass. The low number of sites
included in the diagram reflects the scarcity of studies that quantify long-term peat decay. Tight
clustering of included sites leads us to conclude that the plotted field is a reasonable first
approximation for a globally representative sample.

Forest: Data are from (Fahey et al,, 2005), (Goodale et al., 2002) and (Keeton et al., 2011). The C
sink rate is taken as the initial value following establishment of the forest. The life expectancy of
the C sink is the expected time in years until the sink rate falls to 10% of its initial value based on
fitting a saturation exponential representation of the (Bormann and Likens, 1979) conceptual
model (by which an asymptote is reached within 300 years). As for the peat data we include only
a small number of well-constrained sites. Again, tight clustering leads us to assume this provide
a reasonable first approximation of the global situation.

Methods and data for Figure 3

Holocene sediment and carbon burial on hillslopes and in floodplains as shown in Figure 3 are
derived from a compilation of published sediment budgets on Central European regions that
were affected by human induced soil erosion during the last 7500 years. A detailed description
of the inventory is given by Hoffmann et al. (2013). The inventory (as summarized in Tab. S1 in
Hoffmann et al., 2013) contains estimates on 41 hillslope and 36 floodplain storages of fine
sediments (< 2 mm).

Generally, sediment storage in Central Europe is inferred from a large number of auger holes
and boreholes evenly spaced on hillslopes and floodplains to estimate the thickness of
sediments associated with human induced soil erosion. Information on sediment thickness on
hillslopes is extrapolated to sediment volumes for larger areas based on relationships of
sediment thickness and topographic parameters. Floodplain storage is generally quantified by
multiplying the extent of floodplains along selected channel reaches with representative
thicknesses of overbank fines. Hillslope and floodplain storage is related to fine sediments
resulting from agricultural soil erosion after the onset of Neolithic agriculture some 7500 years
ago. To correct for climate induced, pre-Neolithic floodplain storage it was assumed that the
majority (~85%) of total storage volumes relates to human impacts.



A power law scaling of sediment storage and basins size was used to extrapolate the hillslope
and floodplain storage to the non-alpine part of the Rhine basins with a basin size of

185.000 km2. The uncertainty of the extrapolation was evaluated using a bootstrap approach of
the power law scaling.

Carbon storage was estimated using an inventory of published measurements of OC
concentration from Holocene hillslope (n=366) and floodplain (n=1126) deposits. In the absence
on any correlation of OC concentration with large scale topographic and lithological indices, the
average OC concentrations for hillslope and floodplain deposits were multiplied with the
sediment mass to calculate total OC. Owing to the simplicity of this approach, we cannot exclude
that a certain fraction of the OC stored in hillopes and floodplain deposits is derived from in situ
soil formation. Therefore, we argue that the calculated OC storage is not fully associated with
lateral sediment fluxes caused by human induced soil erosion. However, in the case of floodplain
sedimentation, high sequestration rates are only maintained as long as floodplain sedimentation
continues (see chapter 4), and are thus conditioned by high sedimentation rates and
consequently linked to human induced soil erosion.

For more details on the methods, results and limitations the reader is referred to read the
original study of Hoffmann et al. (2013).
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