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4.4. Interpretations of Process|nteractionsand Feedbacks

SWC is a simple state variable that changes over space and time, but the dynamics thereof can be very
complex due to interactions between local soil hydraulics, hillslope hydrological fluxes, soil evaporation and
plant water uptake. Surface soil conditions also change in time. We assume that the soil structure and pore
network that control water retention and conductivity are static at the sensor depths, but temperature
variations including freezing will affect these soil hydraulic properties. Nutrient management, fluxes, and
transformations also affect SWC dynamics via plant growth and water use. Soil-water-plant-nutrient
interactions are critical in agricultural and ecological systems.

5. SUMMARY, CONCLUSIONSAND FUTURE WORK

Assessment of process interactions and dominant controls in space and time remains a challenging topic in
any natural or managed landscape. Here, we used high-resolution temporal SWC data at 18 landscape
positions and four depths to explore differences in the temporal dynamics as they relate to water flux. The
dynamics of wetting and drying are complex, but slope positions that tend to be wetter clearly respond more
rapidly. Further quantitative spatial analyses relating metrics of SWC to terrain attributes looks promising in
terms of correlation. However, our hypotheses regarding subsurface flow accumulation require further
testing. Much of the SWC dynamics observed to date may be dominated by surface infiltration of rainfall
plus run-on of overland flow. Improved understanding of causation requires application of robust process
models, which in turn rely upon space-time measurements, such as the SWC data presented here. Future
modeling may also help identify causation and dominant controls in such complex systems with space-time
process interactions and feedbacks. Such models must include lateral surface and subsurface flow under
variably saturated (typically unsaturated) conditions.
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