Synopsis:

To resolve or not to resolve?

To nest or not to nest?
Seems best not to.
(in some cases at least)

e Action during storms!
e Transport starts w/waves, grains, ripples
~ millimeters — meters; seconds - hours
e Ripples affect currents bars efce :f_:
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Don’t Upscale the Coastline:
Scales of Cumulatlve Change
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Conclusion:

Treat emergent dynamics when available
(like fluid dynamics vs. molecules)

More insight, and large-scale results may
not depend on small-scale processes
(e.g. could be worms or ice lenses...)

) .phology and Land Use Dynamlcs

- Behaviors differ w/ scale

- At smaller scales,

timescales < yrs,
: : S 100}
independent undulations | £ .
8 10} C. of nearshore
S 102} Sediment:
- At larger scales, 2 1o | onlot = (-1/D)o0 Iox
diffusion dominates sl
g/ - -> onlot = (1/D) K, Hy12/5 {f(wave angle) » 6°nlox?
(Change oC curvatu re) =ittt for large alongshore).or short-period waves (shore-|| contours)

Interpretation: Coastline diffusion at large scales

wave-driven alongshore-
sediment-transport gradients
large-scale shoreline curvature

Alongshore Sediment Flux, Q. :
Q. = K, Hy'?/5 cos®/>(¢, — ) sin (¢p - ),

wave propogation over
complicated bathymetry/shoreface //

persistent km-scale bedforms

surf-zone currents
sand bar dynamics

wave run-up feedbacks
beach cusps

Alongshore Scaling (m)

- Discretize alongshore sediment flux, C. of mass

- Variables limited to: |
: : : | Maes |-
Shoreline orientation (on scales ~ km) - iV |
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- ‘Deep-water’ wave height, direction IOV AN [/
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- Partly rule-based (wave shadowing;

Modeling large scale dynamics directly:
diffusion, antidiffusion, and finite amplitude behaviors

Plan View Schematic

coupling wave models soon)

Changing storm climates
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Steady wave climate
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Wave Climate Change Scenarios
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Terrestrial example: modeling hillslope evolution

With Explicit Numerical Reductionism:
What if sub model for worm behaviors isn’t just right...
And what about other hillslopes (e.g. dominated by small girls)?

Or:
empirically based, mathematically rigourous, modeling of hillslopes directly?




