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Resistant sandstones

Weak shales



CLIMATE: Semi-arid Episodic system

20–110 cm yr-1

The watershed is an episodic system where the 
largest rainfall events and floods have the greatest 
effect on the landscape and river morphology.



CLIMATE: Semi-arid
Conceptual, dominant discharge model of Wolman and Miller 
(1960)
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CLIMATE: Semi-arid

0.001

0.01

0.1

1

10

100

1000

10000

0.0001 0.001 0.01 0.1 1 10 100 1000 10000

Daily mean flow (m3s-1)

Fl
ow

 fr
eq

ue
nc

y

0.0000001

0.000001

0.00001

0.0001

0.001

0.01

0.1

1

10

100

1000

10000

100000

1000000

10000000

100000000

Sedim
ent load

Sedim
ent yield

flow frequency (days), calculated
flow frequency, fitted
coarse sed load (kg/sec), calculated
coarse sed load, fitted
total coarse sed yield (tonnes), calculated
total coarse sediment yield, fitted

Episodic system:
Lower Santa Clara River (Montalvo stream gauge)
The majority of sediment transport occurs during very short 
periods of time.
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Lower Santa Clara River (Montalvo stream gauge)
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Large flows 
are (pretty) 
rare

Large flows 
are the most 
powerful

Large flows, over 
time, move the 
most sediment



CLIMATE: Semi-arid
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Total sediment

Coarse (>0.0625 mm) sediment

22,930,263

Episodic system:
Dominant discharge in SCR is the one that transports most of 
the total sediment load
At the County line, more than half of the total sediment yield out 
of the USCR between 1953-2009 occurred during two largest 
floods: 1969 and 2005



WILDFIRE: 

The watershed hosts a diverse patchwork of landscape types, each composed 
of a unique suite of geomorphic processes controlled by regional and local 
forces—tectonics, climate, geology, topography, wildfires, and land use.
Dominant erosion processes vary by terrain type, but dry ravel, soil creep, 
and sheet wash are the most ubiquitous throughout

Portions of the 
watershed have burned 
1–10 times since 1911



WILDFIRE: 
Periodicity of large wildfires
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Average annual burned area = 73 km2
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HILLSLOPE SEDIMENT PRODUCTION

The watershed hosts a diverse patchwork of landscape types
Dominant erosion processes: dry ravel, soil creep, and sheet wash

Upper Sespe Creek



Estimate of Sediment Production Rates

Geomorphic Landscape Units - GLUs

Geology

Land 
Cover

Hillslope
Gradient

• Quantified rates from sedimentation records
• Validated with other estimates: stream 

gauge, uplift, and sediment dating



Channel Morphology: 
ST. FRANCIS DAM FAILURE OF 1928

• Peak flow between dam and    
Co-line: ~10,000–30,000 cms
(Begnudelli and Sanders 2007)

• 8–15 times greater than any 
subsequent peak flow

• Most recent and significant 
“channel-forming” flow

1928
2005



Highly dynamic mainstem
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Summer baseflow channel (June 2002)
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Channel Morphology – Holocene avulsion

Ventura Shelf

Hueneme Canyon



Channel Morphology – Holocene avulsion
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Summary

For more info:

santaclarariverparkway.org

Sediment production:
The watershed hosts a diverse patchwork of landscape types, each
composed of a unique suite of geomorphic processes controlled by
regional and local forces—tectonics, climate, geology, topography, 
wildfires, and land use

Sediment transport / river morphology:
Not a “typical” river system, but is instead an episodic one where most of 
the geomorphic “work” in the river and its tributaries occurs 
during very short periods of time
The river morphology adjusts during each flood event; very little 
change occurs between these events
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