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Effect of size and shape on the transport of particles over the
free surface of a natural stream1 HENRI SANNESS SALMON, LUCIA JANE
BAKER, JESSICA KOZAREK, University of Minnesota, FILIPPO COLETTI,
ETH Zurich — Plastics are the most prevalent type of marine debris found in our
oceans and great lakes. They come in many shapes and sizes and degrade into very
small pieces (microplastics) that irreversibly pollute the environment. Understand-
ing how these objects are transported in natural streams is critical for capturing
them before they reach large bodies of water. Here we investigate experimentally
the motion of floating particles on the turbulent free surface of the Outdoor Stream
Lab, a field-scale meandering stream at the St. Anthony Falls Laboratory. We
consider mm-sized tracers as well as cm-sized disks and rods. Particle tracking ve-
locimetry is used to obtain Eulerian and Lagrangian statistics of the particle motion
at different flow rates. In particular, we analyze particle velocity, acceleration, spa-
tial and temporal correlations, single-particle and particle-pair dispersion rates. The
tracer analysis allows to define the characteristic spatial and temporal scales of the
free-surface turbulence and its dispersion properties. The larger particles are di-
rectly compared to the tracers, highlighting the influence of shape and size on their
velocity and dispersion.
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