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Source:  Trista L. Thornberry-Ehrlich, 
Colorado State University.

Headwaters
Erosion > Deposition Transfer zone

Erosion = Deposition
Depositional zone
Erosion < Deposition

Research interests: sediment dynamics 



Post-fire sediment dynamics in steep mountainous environments  

Canopy/litter consumption

Ash/erodible surface horizons

Soil water repellency 
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Dry ravel



Sediment as an important variable 
Benefits

Freshwater Habitat

Shoreline maintenance

Harms
Water quality, reservoir sedimentation

Landslides and debris flows
2018: Montecito, CA, 23 deaths, $1.5billion

European Space Agency

Source: goldprospectors.com

Meese and Crosby (2017)

USGS (2018)



Post-fire debris flows (PFDFs)

Like fast-moving cement – 
very hazardous!

Triggered by intense 
rainfall over steep terrain 
recently burned at 
mod/high severity 

Fish Fire, San Gabriel Foothills, southern CA (USGS, 2017) 
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BOULDERS



A few slides about my work…
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drones lidar
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Conceptual model of postfire erosion in steep terrain 



Fire is expanding into modern “uncharted territory”
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Models based on 
data from SoCal

But largest fires 
are now burning 
primarily in 
NorCal



Solutions and paths forward…
Continued research following fires in northern 2/3 of state – better models!
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CZU Complex Fire (2020)

Risk of debris 
flow in this 
fire was 
over-stated 
during 
WY2021



Solutions and paths forward…
Prescribed fire/fuels treatment in 
fuel-dominated fire regimes
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Proactive modeling approaches

?
Santa Lucia Preserve Burn, October 2022



Thank you! 

Questions?

Contact: jguilinger@csumb.edu
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Wildlife Connectivity and State Highways
Partnerships Pave the Way

Morgan Robertson,
Caltrans District 5, San Luis Obispo

 Senior Environmental Scientist
 

Photo: Paul Zarestsky

Promoting Habitat Connectivity 
in Santa Cruz County



Caltrans District 5 – Central Coast
-Counties:  Monterey,  Santa Cruz,  San Benito,  San Luis Obispo,  Santa Barbara



Transportation and 
Wildlife 

Connectivity 



Wildlife will sometimes use existing bridges and culverts

▪ Mule deer, feral pigs and black bear using large undercrossings either end of project.

▪ Black bear & mountain lion using box culvert within the project limits



National Park Service: mountain lion study in Southern 
California



Growing public interest in Wildlife 
Crossings



Wildlife Undercrossing Wildlife Overcrossing

Examples of Constructed Wildlife Crossings



Caltrans District 5 Wildlife Connectivity Studies



Highway 101 Wildlife Fencing Project

● Highway101
● North of the City of  San Luis Obispo



□ Pre-construction wildlife corridor modeling study

Landscape models

□ Study Area □ Landscape scale modeling for black bear and mule  deer habitat 
connectivity with roadkill data overlay

Dr. James Thorne and Dr. Patrick Huber
Information Center for the Environment, U.C. Davis



□ Pre-construction camera and roadkill study provided preliminary data

US 101 Cuesta Grade
Wildlife Study

Mountain lion using game trail

Black bear highway bridge undercrossing

Students checking wildlife cameras

Dr. John Perrine  Biological Science 
Department

California Polytechnic State University



❑ California Conservation  Corps 
(CCC) began  construction fall 
2010

❑ Construction completed  spring 
2012

❑ 2.5 miles of Fence guides wildlife 
to  existing undercrossings

Installation of 2.5 Miles of Wildlife Exclusion Fence



Santa Cruz Highway 17 Wildlife Undercrossing



Santa Cruz Mountains Critical Linkage



Puma and cubs overlooking Santa Cruz



❑ Roadkill Data

❑ UCSC Puma Satellite Collar 
data (green lines)

❑ Land Protection

Highway 17
Laurel Curve Data





Multiple Species Use the Pathways at Laurel Curve





Where we started



Highway 17 Crossing Project at 
Laurel Curve

Partners

Land Trust of Santa Cruz County Land Trust of Santa Cruz County

Completed December 2022





SR-68 Wildlife Connectivity Study Area 

Regional Critical Linkage: Monterey Coast to the Sierra de Salinas Range. 
SR-68 bisects this linkage

Sierra de Salinas 
Range



Five Different Bobcat Families Using 6 Different Crossing Structures



SR-68 Wildlife Connectivity Study Area 

SR-68 San Benancio Bridge



SR-68 Wildlife Connectivity Study Area 



SR-68 Wildlife Connectivity Study Area 



Routes wildlife traveled under the highway using several culverts 
and bridges.



State Route 68 Study 
provides a good 
example of how wildlife 
connectivity research 
and recommendations 
can be integrated into 
Regional Plans and 
Projects



Questions?


