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The motivation: what’s wrong with urban streams?
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Rosgen (1996) after Lane (1955)
FlowSediment 

supply

Stream geomorphology – a balance between flow and sediment supply

Sediment supply too high -
sedimentation Flow too high - erosionEquilibrium
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Rosgen (1996) after Lane (1955) FlowSediment 
supply

Higher peak, 
larger 
volume

Lower 
baseflow



www.mwrpp.orgMelbourne Waterway Research-Practice Partnership

Source control

Burns et al. (2014)

Fletcher et al. (2013)

Restore 
baseflow 
through 
infiltration

Restore 
peak and 
volume 
through 
retention
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Source 
control

Natural

Urban?

?

Sediment-
sensitive 

stormwater 
management

Rosgen (1996) after Lane (1955) FlowSediment 
supply
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Research program
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Bedload sediment yield monitoring
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Bedload sediment yield increases with urbanization
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Urban drainage connectivity 
is better!

Urban land cover is a good 
predictor of sediment yield
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suburban

construction

urban

Upland coarse-grained sediment supply monitoring
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Coarse-grained sediment supply is plentiful in urban catchments
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Urban drainage connectivity is key
Likely pre-urban drainage density Current (urban) drainage density
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Conceptual Model – Sediment Supply
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Sediment transport capacity is increased more than supply
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Hydrological disconnection is part of the solution

Excess 
transport 
capacity
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Hydrological 
disconnection

with sediment 
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replenishment

Erosion threshold 
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Excess 
transport 
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Erosion threshold

Sediment replenishment is also required
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Mt Evelyn coarse-grained 
sediment bypass grate

Dobsons Creek 
sediment 

replenishment –
Arezou Houshmand

Houshmand et al. 2016

What might this look like?
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The goal: sediment-sensitive stormwater management

Rosgen (1996) after Lane (1954)

Flow
Sediment 

supply
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Thanks!

Contact: 
kathryn.russell@unimelb.edu.au

Thanks to: 
Tim Fletcher and Geoff Vietz (supervisors and co-authors)
Numerous field assistants
Melbourne Water


