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Entrainment varies with temperature, but not eruption rate
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o  Experiments show entrainment ranges from ~0.1-0.2 for ambient temperature
currents to as high as 0.6 for heated currents.
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As entrainment rate increases, Lower wt % H20 results in denser  «  Model predicts runout of experiments .
runout decreases. currents, increasing runout. with a percent error of ~10%. Currents on Mars can travel up to 5.8 times farther than those on Earth

* For eruptions with equivalent parameters, runout distance increases as atmospheric
pressure decreases.
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“large” eruptions and >200 km for
Due to the low pressure of the atmosphere, PDCs are more likely to occur on Mars. flows and numerical model show Entrainment velocity fluctuates over * Entrainment rate follows a similar Supereruptions
agreement time, contrary to previous models. trend as entrainment velocity. -
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(A) As pressure decreases for an (B) Volume increases at a higher rate than (€) If a plume fails to mix in enough
eruption with a given mass flux (kg/s),  surface area, reducing the plumes’ air to maintain it’s buoyancy, it
the volume flux (m3/s) increases. entrainment capabilities. collapses and forms a current.
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(A) Schematic of the experimental PDC tank. (B) Ambient temperature current rface Ares = sum ofnrfacil vorels : de Silva, S.L., et al., 2010. Planetary and Space Science, 58: 459-471.
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