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San Juan River, Argentina 

Rivers 

Courtesy of Taylor Perron. Used with permission.
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10 km 
Allegheny Plateau, 

Pennsylvania & West Virginia 

We know what the skeleton of a landscape looks like, 
but lack a general theory that explains its shape  

Courtesy of Taylor Perron. Used with permission.
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Courtesy of NASA. Image in the public domain.3



Courtesy of NASA. Image in the public domain.4



Gabilan'Mesa,'CA'
Courtesy of Taylor Perron. Used with permission.5



erosion = river incision + soil creep!

Valleys grow deeper! Valleys fill in!6

© source unknown. All rights reserved. This content is excluded from our Creative

Commons license. For more information, see http://ocw.mit.edu/help/faq-fair-use/.

http://ocw.mit.edu/help/faq-fair-use/


500 m 1 second = 100,000 yr 

Mathematical models based on this simple competition 
generate dynamic, branching river networks 

Warmer colors = higher elevation 
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10 km 
Allegheny Plateau, 

Pennsylvania & West Virginia 

We know what the skeleton of a landscape looks like, 
but lack a general theory that explains its shape  

Courtesy of Taylor Perron. Used with permission.
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Image courtesy of Google 
© Google. All rights reserved. This content is excluded from our Creative Commons
license. For more information, see http://ocw.mit.edu/help/faq-fair-use/.
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http://ocw.mit.edu/help/faq-fair-use/


Waimakariri River, New Zealand 

Jane Piirto, Ashland Univ. 

McGeary, U. South Carolina 

© David McGeary. All rights reserved. This content is
excluded from our Creative Commons license. For more

information, see http://ocw.mit.edu/help/faq-fair-use/.

Courtesy of Jane Piirto. Used with permission.10

http://ocw.mit.edu/help/faq-fair-use/


Birch'Creek,'Alaska'
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© source unknown. All rights reserved. This content is excluded from our Creative
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Waimakariri River, New Zealand 

Jane Piirto, Ashland Univ. 

Courtesy of Jane Piirto. Used with permission.12



Michal Tal & Chris Paola, Geology, 2007  

Courtesy of Geological Society of America. Used with permission.
Source: Tal, Michal, and Chris Paola. "Dynamic Single-thread Channels Maintained

by the Interaction of Flow and Vegetation." Geology 35, no. 4 (2007): 347-50.
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http://dx.doi.org/10.1130/G23260A.1
http://dx.doi.org/10.1130/G23260A.1


San Juan River, Argentina 

Courtesy of Taylor Perron. Used with permission.
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Courtesy of NASA. Image in the public domain.15



Lena'River'Delta,'Siberia'

Courtesy of NASA. Image of the public domain.16

http://www.nasa.gov/topics/earth/earthday/lena_delta.html


NileDelta'

Courtesy of NASA. Image in the public domain.17

http://en.wikipedia.org/wiki/Nile#mediaviewer/File:Nile_River_and_delta_from_orbit.jpg


Figure'14.24c'

Silt'carried'by'Atchafalaya'
River'discharge'

Courtesy of NASA. Image in the public domain.18

http://en.wikipedia.org/wiki/File:Mississippi_River_Delta_and_Sediment_Plume.jpg


Mississippi'delta'formaEon'

Courtesy of NASA. Image in the public domain.19

http://en.wikipedia.org/wiki/File:Mississippi_River_Delta_and_Sediment_Plume.jpg
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