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PROBLEM
• Increasing landscape disturbances from anthropogenic and natural causes are changing these systems we once thought were pristine
• Flocculation has been poorly explored in lotic freshwater environments
• Most fine sediment transport models disregard flocculation, which leads to errors, and can ultimately compromise watershed management

RESEARCH QUESTIONS

OBJECTIVES

METHODS

• Does flocculation affect the transport of fine
sediment in “pristine” gravel bed rivers?
• Is there spatial and temporal variability in
flocculation?

• Evaluate how floc size changes as a function of

• In

fine sediment concentration, discharge and bed
shear stress in the Crowsnest River (Alberta,
Canada)
• Assess Spatial and temporal variability in size
classes

fine sediment
concentration (VC), effective particle size
distribution (EPSD), and discharge (Q)
• Calculation of bed shear stress (τ) with
MOBED model
• Assessment of floc size classes
situ

measurement

of
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Flocculation can be consistently observed under
ranging values of Q, τ and VC
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Spatial variability in size classes
Downstream sites had significantly
(p<0.05) more volume concentration of
macroflocs than upstream reaches when
assessing all events together.

Temporal variability in size classes
Lower bed shear stresses significantly
(p<0.01)
increased
the
volume
concentration of macroflocs when
assessing all sites .

KEY TAKEAWAYS

FUTURE RESEARCH

• Flocculation was consistently observed. Neglecting this mechanism can potentially
affect the outcome of fine sediment transport models
• Macroflocs become an important size class in lower shear stress conditions,
especially in the reach where cumulative landscape disturbances are observed
• Microflocs are the predominant size class moving in suspension. If certain floc sizes
are more resistant to flocculation, cohesion factor in models should be a function
of floc size

• What are the spatial and temporal variations of the fractal properties of fine
sediment?
• Does effective particle size affect the fate of fine sediment? Does it affect ingress
processes?
• Can we improve a fine sediment transport model by using this data to develop a
cohesion coefficient that is size class dependent?
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