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Bank properties change how rivers meander
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Existing approaches to tracking bank properties use grids
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Problem: When bank strength is spatially variable,
different grid resolutions cause different channel trajectories
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The necessary grid resolution
depends on the channel lateral erosion rate

Channel
bank
at t

Grid cell




The necessary grid resolution
depends on the channel lateral erosion rate

Channel _>: Channel
bank I bank

att| | att+At

Cell does not record
channel migration

Grid cell




The necessary grid resolution
depends on the channel lateral erosion rate

Channel >:Channel
bank 'bank
at t \at t+ At

Cell records
channel migration

Grid cell




The necessary grid resolution
depends on the channel lateral erosion rate
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At is limited by the channel
evolution timescale
(i.e., recurrence interval of bankfull flood).

As lateral erosion rates decrease,
smaller grid cells are needed.



The necessary grid resolution
depends on the channel lateral erosion rate
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At is limited by the channel
evolution timescale
(i.e., recurrence interval of bankfull flood).

As lateral erosion rates decrease,
smaller grid cells are needed.

Cell records bank
properties affected
by channel migration

lateral erosion rates (i.e., <1 cml/yrin
bedrock) require an impractical amount
of memory (i.e., Terabytes).
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Solution: Track bank-material properties using
the channel dimensions themselves




Solution: Track bank-material properties using
the channel dimensions themselves

Map view
~x *Channel geometry is archived as
vector data (connected points) at
each time step.
2| Longitudinal . :
- pgroﬁle * This vector data is used to
Distance reconstruct bank-material

properties set by channel scour
and sedimentation.

*Bank properties are used to
scale channel migration rates.
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Application to bedrock river valleys
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Memory use for bank-strength tracking:

~ 1,000,000 MB (using 1 cm-resolution grid)
- 50 MB (using vector-based tracking)
Limaye and Lamb (2014), JGR-ES



Conclusions

« Bank-material properties can strongly
influence river meandering.

* Vector-based bank-material tracking
makes simulations for resistant bank
materials computationally tractable.

« The principles of the vector-based
framework are transferrable to representing
topography and stratigraphy in net-
depositional settings.




