Land use
history
explains soil
carbon stocks

Through land use, people
mfluence input and output
of organic matter to the soil,
which, after a long time,
results in variability of soil
organic carbon (SOC) stocks
across the landscape.

Land use history is a dominant factor
explaining the spatial distribution of the
soil organic carbon stock. With data on
land use history, insight in the spatial
variability of SOC stocks was improved
in several landscape-scale case studies
and in the sand area of the Netherlands
as a whole. These insights were used to
improve understanding of the effects
of future land use changes on SOC
sequestration.

Case studies
Inventories of SOC stocks and
assessments of SOC dynamics require

better understanding of SOC variability
to decrease uncertainties. In this study,
SOC variability was investigated in
landscape-scale case studies. In forests,
SOC stocks significantly differed
between different tree species and
between unmanaged and managed
locations™. In agricultural land, land
use history explained much of the SOC
variability, while the current land use
had a small effect3]. This is a result of
the slow response of SOC to land use
changes: it takes many decades before
land use significantly alters the SOC
stock, while effects of past land use on
SOC stocks are preserved for a long
time.

Applications

Knowledge from the landscape-scale
studies was used for upscaling SOC
stocks to the Dutch sand area. Using
readily available data on long-term land
use, the error of the SOC map decreased
by around 20% in almost two-third

of the area (FIGURE) compared to

the state-of-the-art Dutch SOC map.
The results can improve the Dutch
greenhouse gas inventory and stress the
importance of long-term land use for
explaining SOC variability. The impact
of land use change on SOC sequestration
was applied in a European-scale study to
model future SOC sequestration under
different scenarios(4.

FIGURE

OC map of the
Dutch sand area
resulting from this
study (a); areas
where the state-
of-the-art SOC
map of the Dutch
sand area can be
improved (b).
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