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Abstract

Microplastic residence time in a lake water column is a key factor controlling the uptake
probability by lake organisms. In this work, we used a series of in-lake mesocosm experiments
combined with random walk modeling to qualify microplastic residence time in the lake water
column. Three sizes of fluorescent microplastic (1-5, 28-48, and 53-63 pm) were added to
the mesocosm in pulses and detected using in-situ fluorescence detectors. Experiments were
conducted over one year capturing thermally stratified and unstable conditions within the
mesocosm. The residence times calculated from the detected microplastic concentrations in
the mesocosm ranged between _~1 and 24 days. The modeled residence times for the smallest
particles during summer were close to the actual residence in the mesocosm. During lake
turnover in autumn, the actual residence time of the 1-5um particles was significantly lower
than that during summer. The model has failed, however, to fit the actual residence time in
the mesocosm in the autumn. This is likely to be attributed to the instability in the water
column during autumn, which seems to be more complex than the highly simplified modeling
of lake physics.
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