
WATS 5150 – Fluvial Geomorphology

River Behavior



Reading for this Module
• Chapter 11: River behaviour

• Brierley G and Fryirs K. 2005. Geomorphology and River 
Management: Applications of the River Styles 
Framework. Blackwell Publishing: Victoria, Australia, 
398 pp.  

https://ebookcentral-proquest-com.dist.lib.usu.edu/lib/usu/reader.action?docID=1032536&ppg=221


Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

Behavior ↨vs. 
Change ↔

• Behavior encompasses 
the contemporary 
processes that are at 
play 

• Change is reserved for 
the conversion from one 
“River Style” to another, 
reflecting a shift in both 
character (form) and 
behavior (process)

http://dx.doi.org/10.1002/9781118305454


Dimensions of River Adjustment

• Adjustment is behavior



Recall Forms of Adjustment to Channel Shape

• Geomorphologists have lots of 
special names for things…

• Basically, all expressions or 
special cases of erosion or 
deposition

• Other forms of topographic 
adjustment:

• Isostatic rebound (𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

> 0)
• Tectonic uplift (𝜕𝜕𝑧𝑧

𝜕𝜕𝑡𝑡
> 0)

• Fault displacement (0 > 𝜕𝜕𝑧𝑧
𝜕𝜕𝑡𝑡

> 0)
• Settling (𝜕𝜕𝑧𝑧

𝜕𝜕𝑡𝑡
< 0)

• Compaction (𝜕𝜕𝑧𝑧
𝜕𝜕𝑡𝑡

< 0)
• Bulge (𝜕𝜕𝑧𝑧

𝜕𝜕𝑡𝑡
> 0)

• Deflation (𝜕𝜕𝑧𝑧
𝜕𝜕𝑡𝑡

< 0)
• Chemical weathering (𝜕𝜕𝑧𝑧

𝜕𝜕𝑡𝑡
< 0)

• Precipitation – e.g. travertine 
growth (𝜕𝜕𝑧𝑧

𝜕𝜕𝑡𝑡
< 0)

From Brierley & Fryirs (2005) Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

Widening

Narrowing

Shifting

http://dx.doi.org/10.1002/9781118305454


Recall Vertical Adjustments of Channels
Vertical adjustment of 
“channel bed” or 
topography… 
Other terms:
• Scour
• Erosion (or 

sediment/topography)
Terms that tend to 
describe net:
• Degradation
• Incision*

Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

http://dx.doi.org/10.1002/9781118305454


Figure 4.9  Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

Some reserve “incision” for those 
profile adjustments 

Recall

http://dx.doi.org/10.1002/9781118305454


High Frequency Dynamics
FLOW

BOTH SPACE AND TIME

10 cm resolution models
Timeseries of DEMs of Rees River
Nov 2009 - May 2010
Before/after consecutive events
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Quantifying Change

C.I. 70% 80% 90%

Ve (m3) 128,841 124,442 117,587

Vd (m3) 85,757 82,463 77,145

∆Z (m) -0.035 -0.036 -0.034

𝒅𝒅𝒆𝒆 (m) -0.368 -0.395 -0.395

𝒅𝒅𝒅𝒅 (m) 0.307 0.328 0.329

Mobile % 52.5 47.3 40.7

Account for data uncertainty …. &
propagate into estimates of change

> robust presentation of data  



Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

Recall

http://dx.doi.org/10.1002/9781118305454


Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

Behavior in Bedrock 
Confined Rivers

http://dx.doi.org/10.1002/9781118305454


Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

Behavior in Partly-Confined Rivers

http://dx.doi.org/10.1002/9781118305454


Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

Behavior in Laterally-
Unconfined Rivers

http://dx.doi.org/10.1002/9781118305454


Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

http://dx.doi.org/10.1002/9781118305454


Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

http://dx.doi.org/10.1002/9781118305454


Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

http://dx.doi.org/10.1002/9781118305454


Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

http://dx.doi.org/10.1002/9781118305454


River Evolution Diagram Components
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http://dx.doi.org/10.1002/9781118305454


Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454
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Fryirs & Brierley (2013)
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DOI: 10.1002/9781118305454
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Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454
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Fryirs & Brierley (2013)
DOI: 10.1002/9781118305454

Excess Energy goes into 
vertical erosion

Excess Energy goes into 
lateral erosion

http://dx.doi.org/10.1002/9781118305454
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