
WATS 5150 – Fluvial Geomorphology

Geomorphic Analysis of River Systems



Reading for this Module
• CHAPTER ONE: Geomorphic analysis of river 

systems: an approach to reading the 
landscape

• 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=17


Geomorphic Analysis or River Systems

I. Intro
II. How is geomorphology useful?
III. Geomorphic Analysis of Rivers Systems (reading)

I. Identify and interpret landforms and their process-form 
relationships

II. Analyze assemblages of landforms to interpret behavior
III. Explain controls on process-form interactions @ reach 

scale
IV. Integrate understanding of geomorphic relationships @ 

catchment scale



A few highlights.. By way of introduction

From page 1: Fryirs & Brierley (2013) - ISBN: 978-1-118-30544-7 
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Geomorphology as Center of It All..

• A wise (-a*s) person once said, “I encourage you all to draw one of 
these cartoons where your discipline is the center of the universe and 
all related disciplines fit in”. 

Figure from: Fryirs & Brierley (2013) - ISBN: 978-1-118-30544-7 

WATS 4490/



Lots of Follow Up Courses @ USU

Figure from: Fryirs & Brierley (2013) - ISBN: 978-1-118-30544-7 

• WATS 4490/6490 Watershed Hyd.
• WATS 6050 – Aq Ecocsystems / 

Water Resources Modeling
• CEE 3430 – Eng. Hydrology
• CEE 5450 – Hydrologic Modeling

• WATS 4490/6490 Watershed 
Hydrology

• CEE 3430 – Eng. Hydrology
• CEE 55

Hydraulics
(vel & depth)

• CEE 5470 – Sedimentation Engineering
• WATS 6900 – Sediment Transport in 

Stream Assessment & Design
• WATS 6850 – Geomrophic Change 

Detection
• GEO 6800 – OSL Short Course
• GEO 6900 – Fluvial Geomoprh Seminar • WATS 5620-5625 – LTPBR Series

• WATS 5300 – Principles of Aquatic Ecosystem 
Restoration

• WATS 5330 – Large River Management
• WATS 5340-5350 – MRAE Capstone
• WATS 6310 – Wetland Ecology & Management
• WATS 6700 – Restoration Ecology

• CEE 6740 – Water Quality 
Modelling

• WATS 4530/6530 – Water 
Quality and Pollution

• WATS  6900 – Sed Transport w/ Open 
Channel Flow

• CEE 3500 – Fluid Mechanics
• CEE 3510 – Eng. Hydraulics• WATS 5200 - Fish Habitats

• WATS 5310 – Wetland & Riparian Ecology
• WATS 6840 - Ecohydraulics
• WATS 6230 – Fish Ecology
• WATS 6860 – Beaver Restoration

• ENVS 6320  - Water Law & Policy
• ENVS 6530 – Natural Resources 

Administration
• ENVS 4110 – Fisheries & Wildlife 

Policy & Administration



Nested- Hierarchal Scales
1. ‘Reach Types’ or 

‘River Styles’ are 
flavors of 
riverscapes

2. Flavor based on 
physiography:

1. Climate
2. Geology
3. Ecology

3. River Style 
predicts what you 
will find at finer-
scale (i.e. habitat)

Figure from: Brierley & Fryirs (2005)



We’ll revisit spatial & 
temporal scales, over and over

• For Spatial think extent & 
resolution

• For Temporal think duration 
& frequency

From Poole (2002)



“Landscapes are linked & dynamic systems”

From Poole (2002)



Reading the Landscape… Refined

• In geomorphology, we need to read the entire 
landscape

• In fluvial geomorphology, we need to be able to 
recognize the parts of landscapes that bound rivers 
(i.e. valleys) , but we focus on reading riverscapes.



What is a Valley?

From Glossary in Wheton et al. (2019, p 20) – LTPBR Manual. DOI: 10.13140/RG.2.2.19590.63049/2

http://dx.doi.org/10.13140/RG.2.2.19590.63049/2


Valley Bottom vs. Valley?

What are the building blocks of: 
• A Valley?

vs.
• A Valley Bottom?

From: Wheaton et al. (2015) – Geomorphology; DOI: 
10.1016/j.geomorph.2015.07.010

http://dx.doi.org/10.1016/j.geomorph.2015.07.010


Fausch et al. 2002



Lets start with some basics
(i.e. some awkward rhetorical questions on a webinar)

Is this a riverscape?



Is this a Riverscape ?

We know that our rivers and 
streams are critically important to 
our fresh-water ecosystems



Riverscapes span the 
network across a watershed

Riverscapes are the part of the 
landscape that could plausibly 
flood by their rivers & streams in 
the natural flow regime.



Reading your riverscape… to look for opportunities

From page 9 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

Where are their mesic/riparian restoration 
opportunities? 

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1


From page 10 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

Contrasting Valley Settings Define Reach Breaks

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1


From pages 9-10 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

← Which way is river flowing? →

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
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If I Took You To An Overlook…

• And I asked you to draw a map… (i.e. the documentation of “reading” the 
landscape) 

• What would you draw?



For Real, What Would You Draw?

• If I gave you an aerial photo? • Would you draw something different from a DEM?



Technology buys us beautiful, HR,  digital maps…

From point clouds

To Aerial Images

& DEMs

• But then what? 
• What can you do with 

these base maps?



What are the components of a geomorphic map?

From O’Conner et al. (2013): USGS

1. What should be in 
legend?

2. Continuous variables or 
Categories?

3. If categorical, what 
categories?

http://or.water.usgs.gov/proj/Sprague/


Fryirs & Brierley (2013, p 3) argue

Flexibility is key… unfortunately you need to think



The Reading the Landscape 
Approach



Reading 
Riverscapes

• It’s a lot… that’s why we’ll take 
all semester learning it…





Let’s Start a Little Simpler

• Landforms roughly 
correspond to stages 1 & 2

• Reach roughly corresponds to
stage 3

• Catchment roughly 
corresponds to stage 4

• This is considered a
constructivist, “building 
block” approach

Landforms

Reach

Catchment
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Step 1 – Mapping Geomorphic Units



Remember… 
Geomorphic Units are 
building blocks of the 
landscape

•You’ll learn more 
about this in 
Chapters 5 & 6 

•GUs can be mapped
in field, or off of
aerial photos

•GU can be defined 
and derived from 
topography
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Step 2 – Interpret form process linkages

• We’ll learn these in Chapters  5 & 6



Stage 1 & 2 - Questions
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Step 3 – Explain 
Controls (Natural 
vs. Human-
Induced)

We’ll learn these in Chapters  2, 3 & 13



Step 3 – Explain Controls

• Untangle the natural boundary conditions from human impacts



Stage 3 - Questions
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Step 4 – Place Riverscape in Catchment 
Context 



Stage 4 - Questions
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Next Time
In Chapter Two, we’ll explore “Key Concepts in River Geomorphology”


	WATS 5150 – Fluvial Geomorphology�Geomorphic Analysis of River Systems
	Reading for this Module
	Geomorphic Analysis or River Systems
	A few highlights.. By way of introduction
	Geomorphic Analysis or River Systems
	Geomorphology as Center of It All..
	Lots of Follow Up Courses @ USU
	Nested- Hierarchal Scales
	We’ll revisit spatial & temporal scales, over and over
	“Landscapes are linked & dynamic systems”
	Reading the Landscape… Refined
	What is a Valley?
	Valley Bottom vs. Valley?
	Slide Number 14
	Lets start with some basics�(i.e. some awkward rhetorical questions on a webinar)
	Is this a Riverscape ?
	Riverscapes span the network across a watershed
	Reading your riverscape… to look for opportunities
	Slide Number 19
	Slide Number 20
	Geomorphic Analysis or River Systems
	If I Took You To An Overlook…
	For Real, What Would You Draw?
	Technology buys us beautiful, HR,  digital maps…
	What are the components of a geomorphic map?
	Fryirs & Brierley (2013, p 3) argue
	The Reading the Landscape Approach
	Reading Riverscapes
	Slide Number 29
	Let’s Start a Little Simpler
	Geomorphic Analysis or River Systems
	Step 1 – Mapping Geomorphic Units
	Remember… Geomorphic Units are building blocks of the landscape
	Geomorphic Analysis or River Systems
	Step 2 – Interpret form process linkages
	Stage 1 & 2 - Questions
	Geomorphic Analysis or River Systems
	Step 3 – Explain Controls (Natural vs. Human-Induced)
	Step 3 – Explain Controls
	Stage 3 - Questions
	Geomorphic Analysis or River Systems
	Step 4 – Place Riverscape in Catchment Context 
	Stage 4 - Questions
	Geomorphic Analysis or River Systems
	Next Time

