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Small Scale Convexities—Rapids
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Small Scale Convexities—Rapids
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Small Scale Convexities—Rapids
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Small Scale Convexities—Rapids
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Water Surface Profile
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Longitudinal Profile shows long wavelength convexities

River Mile
150 200

Elevation (m)
Average Gradient
Offset Gradient, RK 260-390

Elevation (m)

100 200 300

o HH‘HH‘HH‘HH‘\H\‘HH‘HH‘\H o

Longitudinal Distance (km)

Deviation from the
average slope is apparent

November 2003
Hanks et al., USGS




De-trended River Profile
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De-trended River Profile
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De-trended River Profile
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De-trended River Profile

River Mile
100 150 200

W
o

N
-

L -
o o O

Difference From Linear Gradient (m)

Longitudinal Distance (km)

November 2003
Hanks et al., USGS




De-trended River Profile
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De-trended River Profile
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De-trended River Profile
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Exceptional Alluvial Input

e Six Historic Debris
Flows
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Exceptional Alluvial Input
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Profile Convexities
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Debris Flow Probabilit

Reach-Average Debris-Flow Probability
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We find a strong
link between debris
flow probability
and alluvial
convexities.
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Alluvial Fan Area
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Alluvial Fan Area
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Conclusions

e Convexities in Grand Canyon driven at multiple scales by the
accumulation of coarse-grained alluvium from tributaries.

e Rapids and riffles primarily formed by debris flows create
dynamic, small-scale convexities.

 ldentified 2 major and 5 intermediate wavelength, stable
convexities representing a reach-wide bulge of alluvium.

* Most of these bulges (~30 m of alluvium) probably created over
the Holocene.

e River today expends its work removing coarse-grained
sediment, not in cutting into fresh bedrock.
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