
Rapid Subcategories in Different Rivers 

• Subcategories of rapids are connected to the 

processes/settings that form them.

• Local flow features display different discharge 

dependance depending on subcategory.

Hypothesis
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Bedrock Channel 

Morphologies

• We know the most about rapids in bedrock canyons 

in the Grand Canyon and Western United States (e.g. 

Leopold, 1969; Dolan et al., 1978; W. L. Graf, 1979; Howard & Dolan, 

1981; Kieffer, 1985; Schmidt, 1990) however, there are many 

types of rapids in other bedrock bound rivers…

• How frequent are different types of rapids? How do 

different rapid morphologies vary with discharge?
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• Rapids are common and diverse in the Fraser 

Canyon: 128 mapped representing all 

subcategories.

• How does this compare to other rivers?

Distribution of Subcategories

• Map rapid locations and their subcategories in more bedrock rivers.

• Look for patterns in spacing/local channel characteristics (e.g. geology, 

water surface slope, Froude number).
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Rapids

The Fraser Canyon

• 375-km bedrock influenced reach made up of a 

series of discrete bedrock canyons.

• Undammed with a baseflow of ~1000 cms and 

~8420 cms mean annual peak flow.

• Diverse rapid morphologies are observed!

Kieffer (1985) & Schmidt (1990)

Morphology

Flow Dynamics
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• Like those 

described in 

the Grand 

Canyon.

• Constriction 

formed due 

to fan (from 

tributary or 

mass 

movement).

• Increased 

roughness 

over fan.

•   Q = washes 

out
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Flow Dynamics

• Map flow features where we have repeat high resolution imagery.

• Model changes with discharge in HEC-RAS.

• Conduct flume experiments to constrain morphological thresholds for the 

development of rapid flow dynamics.

What causes the observed differences between rapid 

subcategories, and what controls their distribution?Fraser River Basin, 

British Columbia, 

Canada
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• Compiled 350+ 

observations of 

rapids from 

guidebooks 

across 5 other 

North American 

Rivers (so far).

Takeaways

• Rapids are abundant in steep upland rivers 

and have diverse morphologies that influence 

how flow dynamics change with discharge.

• This is significant for characterizing fluvial 

processes in upland systems.
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