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Outline – 3 S’s

 Science

 Simplicity stump holes

 Sweet spot



SCIENCE







Thorne (1997)

Independent and Dependent 

Controls



Church (2006)
Watson et al. (2002)



Parameter Sand bed Gravel bed 

Bed material transport Continuous Episodic 

Variation in sediment transport (Velocity) 
5
 (Velocity) 

3
 

Armoring Ineffective Significant 

Bed forms and changes in bed roughness / 
configuration 

Rapidly 
adjusting across 

flow events 

Not rapidly adjustable / 
formed by relatively 
infrequent events 

Scour depth  Deep Shallow 

Variation in scour depth Rapid Slow 

Slope and Stream Power Low High 

Channel response to changed hydrology Rapid Slower 

Sensitivity to changed sediment loads High Lower 

Variation in bed material size  Small Large 

 



Flow Regime



Physical habitat created, destroyed, recreated – a shape-shifting mosaic of patches



Barros et al. (2014)

Change in flood risk is not new.  

But how will land use change 

interact with climate?





SIMPLICITY STUMP HOLES



Fischenich (2006)



Inflows of water AND sediment?

v
and sediment 

Land cover / land use, vegetation

v
and sediment 



Reidy Liermann et al. (2011)

Geomorphic classification
vs.

Hydro-geomorphic classification



Channel types fall into fairly distinct 
categories of t* and w*
These ratios describe:
• flow power relative to boundary 
• erosive forces vs. resisting forces 
• hydrology and hydraulics in the 

numerator (e.g., Q2) vs. bed 
material (e.g., D50) in the 
denominator

Directly assesses interactions between 
hydrologic and geomorphologic 
processes



Watson et al. (2002)



I
h < h c

II
h < h c

III
h > h c

IV
h   hc

V
h < h c

PRIMARY 
KNICKPOINT

PRECURSOR
KNICKPOINT

SECONDARY
KNICKPOINT

In the Type III reach, mass wasting of the banks with
rapid channel widening is the dominant process
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Sinuosity = Svalley/Schannel

No optimal value



Not all imperviousness and urban land 

cover created equal



Every 1 dollar spent on 

trails results in $3 to >$10 

of direct medical benefit



%

a = 0.05

1-b = 0.8

Minimum % 

change that 

can be 

detected



SWEET SPOT

Simplicity is the ultimate sophistication.

-Leonardo da Vinci



Stream Functional Assessment 

Methods
Must be:

 Rapid

 Consistent

 Defensible

How much fidelity to real stream processes 

and complexity is necessary for methods to 

be “defensible?”



Tradeoff Diagram

Complexity of Model / Tool

Risk of Oversimplifying/ 

Misrepresenting the System

Difficulty in Obtaining 

an Answer, Cost
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Oversimplified?

• Hydrology and 

geomorphology treated 

separately

• Reliance on field id of 

bankfull

• Reach not considered in 

CEM / segment context

• Urban streams written off

• Statistical power lacking

• Ignore trends in reference


