From Field to Stream: Holistic approach to tracing sediment origins at a catchment scale

Accelerated soil erosion due to changes in climate

Sediment fingerprinting provides dominant land use source of and human activity results in loss of soil organic
sediment/OC within catchment streams carbon (SOC) from land to the waterways

Quantification of terrestrial to aquatic SOC fluxes and
their drivers, is crucial for their integration within the

However, it is likely there are many different areas of that TIRY. wider carbon cycle and climate change mitigation
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Study Site — Carminowe Creek and Loe Pool, Cornwall, UK
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Glendell, M., Jones, R., Dungait, J.A.J., Meusburger, K., Schwendel, A.C., Barclay, R., Barker, S., Haley, S., Quine, T.A., Meersmans, J., 2018. Tracing of

particulate organic C sources across the terrestrial-aquatic continuum, a case study at the catchment scale (Carminowe Creek, southwest
England). Sci. Total Environ. 616, 1077-1088. https://doi.org/10.1016/j.scitotenv.2017.10.211
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Sediment Fingerprinting — streambed sediment
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Stock, B.C., Semmens, B.X., 2016. MixSIAR GUI User Manual. Version 3.1. https://doi.org/10.5281/zenodo.1209993




Soil OC loss modelling — SOC mapping
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Soil OC loss modelling — RUSLE
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Soil OC loss modelling — Index of Connectivity
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Using the Index of connectivity (Cl) approach of Borselli et al. (2008), sources identified using
methods such as RUSLE can be connected, through slopes, to landscape “sinks” providing an
estimate of potential connection between areas of upslope erosion and streams

Borselli, L., Cassi, P., Torri, D., 2008. Prolegomena to sediment and flow connectivity in the landscape: A GIS and field numerical
assessment. Catena 75, 268—-277. https://doi.org/10.1016/j.catena.2008.07.006




Approach Overview
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Uncertainty Analysis

Monte Carlo

3,000 iterations

RUSLE C factor: randomly sampled from a uniform distribution defined for each land
use by maximum and minimum values found in the literature

%SOC content: randomly sampled from a uniform distribution defined by +/-1 RMSE
from the leave-one-out cross-validation of the %SOC map
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Comparison of land use
specific proportions of
SOC delivered to
Carminowe Creek streams
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Terrestrial to aquatic fluxes — Connectivity and Processes

Why do they do not match?

Difference in Processes

Catchment connectivity
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Even considering the uncertainty in the SOC loss modelling there is a disconnect
between soil OC loss estimates using RUSLE (arable dominated) and SF (woodland
dominated)

Although providing estimates regarding potential SOC loss from the areas of catchment
prone to water erosion, the catchment-wide rill and inter-rill erosion processes
represented in RUSLE did not provide a realistic estimate of OC input to the streams

Two-fold influence of extensive riparian woodland which i) likely disconnected much
eroded sediment from upslope arable and grassland fields, reducing their presence in
streambed sediment and, ii) provided delivery of woodland derived OM to streams

This study was focussed on streambed sediments only and in future studies it will be important to
assess if the comparison between SOC erosion modelling and SF would be closer if SF of both

I streambed and suspended sediment was considered I



