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Objective

* Reconstruct flow discharge history from alluvial fan and delta morphology and crater size

Here: develop model for fan/delta morphology for given flow, and generalise results in scenarios

Model setup

cone = fan on truncated cone = delta

‘vater Q,, and sediment Q, input
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* delta shape for hyperdensity flows depends on
ratio of crater diameter/depth

* as does exposure of lee slope (formed in
progradation) or alluvial slope (formed in
regression)

* delta location for dilute flows depends on

vertical distance / d
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* crater fill time (water) = 100 days, so water flux increases with crater volume

* left of plot pairs: Q_/Q. = 3; right of plot pairs: Q_/Q_= 1000
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General conclusions

Crater size and (time-varying) flow discharge constrain water level history;
* Sediment discharge additionally constrains shoreline position and delta volume; not like typical Gilbert delta
* ‘typical’ delta and fan shapes more likely in hyperconcentrated sediment load (debris-flows),

* or (fans only) in very leaky craters or

multiple small events

Crater wall clingers or drapes more likely in diluted sediment load (river-flows)

* Future work: couple this model to channel model for effects of time-varying sediment concentration
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