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Natural land cover in agricultural catchments alters flood effects on DOM
composition and decreases nutrient levels in streams
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Streams and rivers play a major role in carbon cycling at the reach to global scale, controlling the input, transport
and transformation of both terrestrial and autochthonous organic matter. Flooding events are expected to signif-
icantly alter the inputs and the ability of streams to effectively process received nutrients and dissolved organic
matter (DOM). In light of increasing extreme events in the Anthropocene, a better understanding of agriculture
and managed system is required so that we are prepared for a possible change in their ecological resilience. Here
we analyzed spatio-temporal event-based data from 21 predominantly agricultural catchments with varying con-
tributions of natural land cover like wetlands in Manitoba, Ontario. We studied the effect of extreme hydrological
events on stream dissolved phosphorus (TDP) and nitrogen (TDN) concentrations and DOM composition and
bioavailability, monitoring streamwater dissolved organic carbon (DOC) and a suite of DOM characteristics across
varying hydrological and climatic conditions over four years. Our results suggest the flow regime to control stream
DOM dynamics, modulated by seasonal processes and catchment characteristics, like soil organic matter (SOC)
content. General additive models revealed the nonlinear interaction between catchments characteristics and dis-
charge to control nutrient and DOM dynamics as well as its bioavailability. While high flow event generally led
to an increase of DOM and nutrients, this increase was much more pronounced in predominately agricultural
catchments with little or no natural land cover. In these catchments DOC concentration was generally elevated but
characterized by a more microbial-like fluorescence signal (as characterized by EEMs and absorbance measure-
ments). The combined occurrence of elevated autochthonous DOM and higher levels of nutrients at higher flows
likely supported the increased microbial degradation (BDOC). In contrast, catchments with natural land cover,
such as wetlands and grassland, led to more variable DOC concentrations and a greater proportion of terrestrial-
like DOM, with high flow events having a less pronounced effect on the export of nutrients from the catchments.
Our study highlights the relevance of natural land cover and catchment characteristics in determining how the flow
regime controls the composition and dynamics of DOM and nutrients in streams.



