
…or, it’s a long way
from Tiger Mountain
to Topatopa Bluff
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GEOLOGICAL 
CONTROLS:



Troughs (subglacial 
channelways)—products 
of glacial meltwater



Ice limit

Troughs (subglacial 
channelways)—products 
of glacial meltwater

= troughs filled in by
late-recessional or
postglacial alluvium
or mudflows



Ice limit

Gradients of 
subglacial 
water flow

Troughs (subglacial 
channelways)—products 
of glacial meltwater

= troughs filled in by
late-recessional or
postglacial alluvium
or mudflows



Uplift rate
1 - 2 mm a-1

From Keller and Pinter (2002)



UP 
(1-2 mm/yr)

DOWN

Santa Paula Creek







SANTA PAULA CREEK PROFILE
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2-yr 24-hour: 3-5” ppt.



100-yr 24-hour: 5-9” ppt.



2-yr 24-hour: 3-6” ppt.
(Issaquah = 3-5”)



100-yr 24-hour: 9-18” ppt. 
(Issaquah = 5-9”)



“The maximum intensity of 
precipitation for periods of 12 hours or 
longer which might be expected at 
intervals of 10 to 100 years is greater 
in portions of the San Gabriel and San 
Bernardino Mountains in southern 
California than anywhere else in the 
continental United States.”

Western Regional Climate Center 
(http://www.wrcc.dri.edu/)





Issaquah Creek maximum recorded flow



Issaquah Creek peak 
discharge = 3300 cfs

(42 years of record, 56 
sq. mi. watershed area)

Santa Paula Creek peak 
discharge = 27,000 cfs
(70 years of record, 42 
sq. mi. watershed area)



Instantaneous discharge



Dominant Discharge—Santa Paula Creek

Transport ra
te

Flow frequency

Product  (no “maximum”)



Harvey Diversion Dam











Watershed sediment production
1. Issaquah Creek watershed



Landslides



Road Surface Erosion



Channel Bank
Erosion



Total Sediment Production

Urban
380

Mining
150

Agriculture
60

Landfill
10

Channel Bank 
Erosion

1350
Forest
4130Roads

270

Construction
40

Total Sediment Production
6400 tonnes/year (≈50 t/km2/yr)



Comparison to Other PNW Studies
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Slope categories

2. Characterizing 
sediment 
production in the 
Santa Paula 
Creek 
watershed:



Geology categories



Quaternary deposits 
(recent terrace sediments)

Fine-grained bedrock



Land cover 
categories



“Process domains”
(slope + geology + 

land cover) 



Moderate slope (10-20%)
Scrub land cover

Some examples:
(1) MODERATE sediment delivery

(base map = hillslope
shading + land cover) 



MODERATE sediment delivery



Moderate slope (10-20%)
Forest land cover

(2) LOW sediment delivery



LOW sediment delivery



Steep slope (>20%)
Ag/bare land cover

(3a) HIGH sediment 
delivery (sandstone)



HIGH sediment delivery 
(sandstone)



Steep slope (>20%)
Ag/bare land cover

(3b) HIGH sediment 
delivery (not sandstone)



HIGH sediment delivery 
(not sandstone)



Low

Medium

High

Sediment production 
across the watershed:
Integration of process-
domain categories by 
relative contribution of 
sediment

Relative sediment yield 
(based on observation)



Low

Medium

High

Relative sediment yield 
(based on observation)

What do high-
production areas 
look like?





Low

Medium

High

nil

Sandstone 
production across 
the watershed

Relative SANDSTONE yield 
(based on observation)



Low

Medium

High

nil

Relative SANDSTONE yield 
(based on observation)

What do high-
production areas 
look like?



Sandstone bedrock

6” notebook 
for scale



Local Bedrock Constrictions



“FINE” SEDIMENT

Low

Medium

High

Watershed-wide 
sources, well-
distributed

High-delivery 
sources 

concentrated in 
lower watershed 

tributaries



Low

Medium

High

nil

COARSE SEDIMENT 

Lower watershed is 
source only via 

“recycling” of previously 
transported sandstone

Valley constrictions 
limit contribution from 
upper watershed

Network-
accessible high-
delivery sources 

are limited



Hillslope Sediment Delivery by 
Subwatershed

Tributary Total annual load 
(t a-1) 

Annual load 
(t km-2 a-1) 

Landscape lowering 
rate 

(mm a-1) 

Sisar Creek 44,000 2,300 0.9 

Upper Santa Paula Creek (to 
Sisar Ck. confluence) 73,000 1,700 0.7 

 

SPC at Harvey Diversion Dam 146,000 2,100 0.8 

Mud Creek 24,000 5,800 2.2 

Santa Paula Creek at mouth 252,000 2,200 0.8 

 

2200 tonnes
per square km 

per year!



Comparison to Other PNW Studies
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Channel Incision—Santa Paula Creek

2006 profile

1947 profile



Lower Santa Paula Creek (1938)



Lower Santa Paula Creek (2005)



100-year 
floodplain
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